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Description 

* 

Field of the Invention 

[0001] The present invention relates to a process for 
the production of a water soluble polymer dispersion 
from vinylamlde monomers, and, more particularly, pol- 
ymers formed from N-vinytformamide monomers. 

Background of the Invention 

[0002] One of the problems that has confronted indus- 
try in the use of water soluble polymer f locculants is how 
to dissolve the polymer into water so that It can be uti- 
lized for its intended purpose. Early water soluble poly- 
mers were provided as dilute aqueous solutions. As the 
technology improved, and the molecular weights of the 
polymers were improved, it became increasingly difficult 
for manufacturers to ship these polymers in solution 
form because of the high viscosity of even one-half to 
one percent solutions of the polymers. Manufacturers 
accordingly started shipping the polymers in the form of 
commutated solids which could be dissolved into water 
using various mechanical means. While solving ship- 
ment problems, some mechanical means degraded the 
polymers through shear, and, incomplete dissolution of 
water soluble polymers, the formation of swollen trans- 
lucent particles, was common. This led to a waste of pol- 
ymer, and in some cases, detrimental results such as in 
the case of so called "fish-eye" particles which caused 
defects in the manufacture of paper. In the early 1970's 
water-in-oi! emulsions of water soluble polymers were 
introduced. Using the water-in-oil technology, high mo- 
lecular weight polymers that rapidly dissolved could be 
produced, and this technology achieved great accept- 
ance in the water soluble polymer industry. A disadvan- 
tage of the water-in-oil emulsion polymer technology 
however is that the emulsions contain substantial quan- 
tities of hydrocarbon liquid. The introduction of hydro- 
carbon liquids into the systems where these water sol- 
uble polymers are used is not always beneficial. 
[0003] U.S. 4,929,655 and U.S. 5,006,590 issued to 
Kyoritsu Yuki Co. Ltd. describe and claim a method for 
the production of dispersions of water soluble cationic 
polymers. These polymers were manufactured in an 
aqueous salt or brine solution in which the polymer was 
insoluble. The process yielded dispersions of high mo- 
lecular weight polymers which when added to water 
would completely dissolve over a relatively short period 
of time. While an advance to the art, the invention was 
practical only for preparing water soluble polymer dis- 
persions containing a hydrophobicaily modified cationic 
monomer. Of course, anionic polymers which include 
such functionality cannot be prepared without detracting 
from the performance of the resultant polymer which is 
based on the anionic character of the polymer. 
[0004] U.S. Patent No. 5,605,970 discloses and 
claims a method for the manufacture of a particular an- 



ionic water soluble polymer in dispersion f orm . This dis- 
closure teaches that certain anionic polymers, incorpo- 
rating hydrophobicaily modified monomers, can be pre- 
pared using dispersion polymer methods. The applica- 

5 tion specifically teaches the manufacture of acrylic acid 
- ethyl hexylacrylate polymers. The ethylhexylacrylate 
monomer adds a hydrophobic character to the polymer, 
causing the polymer to become insoluble in certain brine 
solutions. While these polymers, and the methods for 

10 their manufacture are useful, the incorporation of a hy- 
drophobic monomer into a water soluble polymer, where 
water solubility is desirable is not always advantageous 
in the final use of the polymer. 

[0005] in the process of dispersion polymerization, 

15 the monomer and the initiator are both soluble in the po- 
lymerization medium, but the medium is a poor solvent 
for the resulting polymer. Accordingly, the reaction mix- 
ture is homogeneous at the onset, and the polymeriza- 
tion is initiated in a homogeneous solution. Depending 

20 on the solvency of the medium for the resulting oligom- 
ers or macro radicals and macromolecules, phase sep- 
aration occurs at an early stage. This leads to nucleation 
and the formation of primary particles called "precur- 
sors" and the precursors are colloidaliy stabilized by ad- 

25 sorption of stabilizers. The particles are believed to be 
swollen by the polymerization medium and/or the mon- 
omer, leading to the formation of particles having a size 
in the region of 1x10" 7 - 1x10" 5 m (0.1-10.0 microns) 
[0006] In any dispersion polymerization, the variables 

30 that are usually controlled are the concentrations of the 
stabilizer, the monomer and the initiator, solvency of the 
dispersion medium, and the reaction temperature. It has 
been found that these variables can have a significant 
effect on the particle size, the molecular weight of the 

35 final polymer particles, and the kinetics of the polymer- 
ization process. 

[0007] Particles produced by dispersion polymeriza- 
tion in the absence of any stabilizer are not sufficiently 
stable and may coagulate after their formation. Addition 

40 of a small percentage of a suitable stabilizer to the po- 
lymerization mixture produces stable dispersion parti- 
cles. Particle stabilization in dispersion polymerization 
is usually referred to as "steric stabilization". Good sta- 
bilizers for dispersion polymerization are polymer or ol- 

*5 igomer compounds with low solubility in the polymeriza- 
tion medium and moderate affinity for the polymer par- 
ticles. 

[0008] As the stabilizer concentration is increased, 
the particle size decreases, which implies that the 

so number of nuclei formed increases with increasing sta- 
bilizer concentration. The coagulation nucleation theory 
very well accounts for the observed dependence of the 
particle size on stabilizer concentration, since the great- 
er the concentration of the stabilizer adsorbed the slow- 

55 er will be the coagulation step. This results in more pre- 
cursors becoming mature particles, thus reducing the 
size of particles produced. 

[0009] Dispersion polymers have utility as additives 
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in various water treatment applications as taught by U. 
S. Patent Nos. 5,330,650, 5,332,507 and 5,435,922 for 
example. Furthermore, Japanese Unexamined Patent 
Publication No. 8-1 88699 describes an aqueous disper- 
sion composition of a cationic polymer comprising s 
amine or amidine, inorganic salt, nonionic or cationic 
surface active agent and water. Copolymers formed 
from the polymerization of various monomers with vi- 
nylamine have been described as additives for various 
water treatment applications such deinking process wa- io 
ters in U. S. Patent No. 5,573,675, dewatering coal tail- 
ings in U. S. Patent No. 5.529,588, color removal for 
pulp and paper applications in U. S. Patent No. 
5,476,594, and coal refuse thickening in U. S. Patent 
No. 5,441,649. 15 
[0010] The polymers described herein will be equally 
as effective in similar applications. 

Summary of the Invention 

20 

[0011] The present invention relates to a process for 
the production of a water soluble polymer dispersion 
from vinylamide monomers, and, more particularly, pol- 
ymers formed from N-vinylformamide monomers. 

25 

Description of the Invention 

[001 2] One aspect of this invention is an aqueous dis- 
persion comprising discrete particles of a water-soluble, 
non-ionic poly(N-vinylamide) polymer obtainable by the 30 
polymerization of an N- vinylamide monomer of the fol- 
lowing formula: 

H 2 C = CR 2 NRC(0)R 1 ^ 

wherein R, R 1 and R 2 are each selected from the group 
consisting of hydrogen, - Cgo alkyl groups, aryl 
groups and alkylaryl groups. The polymer said N-viny- 
lamide monomer may be selected from the group con- 40 
sisting of N-vinyl formamide, N-methyl-N-vinylaceta- 
mide and N-vinyl acetamide. 

[001 3] Another aspect of the invention is a water-sol- 
uble non-ionic dispersion comprising: 

45 

discrete particles of a water-soluble, non-ionic poly 
(N-vinylamide) polymer formed by the polymeriza- 
tion of a N-vinylamide monomer of the formula 

H 2 C = CR 2 NRC(0)R 1 5 ° 

wherein R, R 1 and R 2 are each selected from the 
group consisting of hydrogen, C 1 - C 20 alkyl groups, 
aryl groups and alkylaryl groups dispersed in an 55 
aqueous salt solution, wherein said salt in the salt 
solution is selected from the group consisting of am- 
monium, alkali metal and alkaline earth metal hali- 



des, sulfates, phosphates, nitrates and combina- 
tions thereof. 

[001 4] The invention is also a water-soluble non-ionic 
dispersion comprising: 

discrete particles of a water-soluble poly(N-vinylfor- 
mamide) polymer dispersed in an aqueous salt so- 
lution, wherein said salt in the salt solution is select- 
ed from the group consisting of ammonium, alkali 
metal and alkaline earth metal halides, sulfates, 
phosphates, nitrates and combinations thereof. 

[001 5] The invention is also a water-soluble non-ionic 
dispersion comprising: 

discrete particles of a water-soluble poly(N-vinyla- 
cetamide) polymer dispersed in an aqueous salt so- 
lution, wherein said salt in the salt solution is select- 
ed from the group consisting of ammonium, alkali 
metal and alkaline earth metal halides, sulfates, 
phosphates, nitrates and combinations thereof. 

[001 6] Another aspect of the invention is a dispersion 
comprising: 

discrete particles of a water-soluble, non-ionic poly 
(N-vinylamide) polymer formed by the polymeriza- 
tion of a vinylamide monomer of the formula 

H 2 C = CR 2 NRC(0)R 1 

wherein R, R 1 and R 2 are each selected from the 
group consisting of hydrogen, C 1 - C 20 alkyl groups, 
aryl groups and alkylaryl groups dispersed in an 
aqueous salt solution, containing a polyvinyl alco- 
hol) stabilizer polymer. 

[0017] The salt in said salt solution in any of the as- 
pects of this invention may be selected from the group 
consisting of ammonium, alkali metal and alkaline earth 
metal halides, sulfates, phosphates, nitrates and com- 
binations thereof. 

[001 8] Another aspect of this invention is a dispersion 
comprising: 

discrete particles of a water-soluble non-ionic poly 
(N-vinylformamide) polymer dispersed in an aque- 
ous salt solution, containing a polyvinyl alcohol) 
stabilizer polymer. 

[0019] Moreover the invention is also a dispersion 
comprising: 

discrete particles of a water-soluble non-ionic poty 
(N-vinylacetamide) polymer dispersed in an aque- 
ous salt solution containing a polyvinyl alcohol) sta- 
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bilizer polymer. 

[0020] The invention is also an aqueous dispersion of 
discrete particles of a water-soluble vinyl addition poly- 
mer containing an effective stabilizing amount of poly s 
(vinyl alcohol) having a molecular weight of 1 ,000 to 
5,000,000. 

[0021] Yet another aspect of this invention Is an aque- 
ous dispersion of discrete particles of a water soluble 
polymer comprising: 10 

a) from 5 to 50 weight percent of a water soluble 
polymer obtainable by polymerizing under free rad- 
ical forming conditions at a pH value of from 5 to 8, 

an N-vinyl formamide monomer; 15 

b) from 0.1 to 5 weight percent based on the total 
weight of the dispersion of a water soluble stabilizer 
polymer having an Intrinsic viscosity in 1 M NaN0 3 
of from 0.1-10 dl/g; 

c) from 5 to 40 weight percent based on the weight 20 
of the dispersion of a water soluble salt selected 
from the group consisting of ammonium, alkali met- 
al and alkaline earth metal halides, sulfates, phos- 
phates, nitrates and combinations thereof; and 

d) water, 25 

said dispersion being characterized as having a 
bulk Brookfield viscosity of from 1 x1 0* 2 to 25 Pas (1 0 to 
25,000 cps) at 25° C. 

[0022] The polymer is preferably dispersed in an 30 
aqueous salt solution; wherein the aqueous anionic salt 
solution is preferably obtained with a salt selected from 
the group consisting of ammonium, alkali metal and al- 
kaline earth metal halides, sulfates, phosphates, ni- 
trates and combinations thereof. 35 
[0023] In any of the aspects of this Invention, the sta- 
bilizer polymer may be selected from the group consist- 
ing of polyvinyl alcohol), partially hydrolyzed polyvinyl 
acetate), hydrolyzed polyvinyl acetate/N -vinyl forma- 
mide), polyvinyl alcohbl/acrylamide), poly(diallyldime- 40 
thyl ammonium chloride), poly(dimethylaminoethyl acr- 
ylate methyl chloride quaternary salt), poly(dimethyl- 
aminoethyl methacrylate methyl chloride quaternary 
salt), poly(dimethylaminoethyl acrylate benzyl chloride 
quaternary salt), poly (dimethylaminoethyl methacrylate *s 
benzyl chloride quaternary salt), poly(diallyldim ethyl 
ammonium chloride/dimethylaminoethyl acrylate me- 
thyl chloride quaternary salt), poly(diallyldimethylam- 
monium chloride/dimethylaminoethyl methacrylate me- 
thyl chloride quaternary salt), poly(dialtyldimethylammo- so 
nium chloride/dimethylaminoethyl acrylate benzyl chlo- 
ride quaternary salt), and poly(diallyldimethyl ammoni- 
um chloride/dimethylaminoethyl methacrylate benzyl 
chloride quaternary salt) and combinations thereof. 
[0024] The invention is also a dispersion of discrete ss 
particles of a water-soluble copolymer comprising: 

a copolymer obtainable by polymerization of a N- 



vinylamide monomer of the formula 

H 2 C=CR 2 NRC(0)R 1 

wherein R, R 1 and R 2 are each selected from the 
group consisting of hydrogen, C 1 - C 20 alkyl groups, aryl 
groups and alkylaryl groups; with at least one second 
monomer selected from the group consisting of vinyl ac- 
etate, diallyldimethyl ammonjum chloride, vinyl pyrrolid- 
inone, acrylonitrile, dimethylaminoethyl acrylate methyl 
chloride quaternary salt, dimethylaminoethyl acrylate 
benzyl chloride quaternary salt, dimethylaminoethyl acr- 
ylate methyl sulfate quaternary salt, dimethylaminoethyl 
acrylate cetyl chloride quaternary salt, dimethylaminoe- 
thyl methacrylate cetyl chloride quaternary salt, dimeth- 
ylaminoethylmethacrylate methyl chloride quaternary 
salt, dimethylaminoethylmethacrylate benzyl chloride 
quaternary salt, dimethylaminoethylmethacrylate me- 
thyl sulfate quaternary salt, and combinations thereof; 
said copolymer dispersed in an aqueous salt solution. 
[0025] Moreover, another aspect of this invention is 
an aqueous dispersion of discrete particles of a water 
soluble polymer comprising: 

a) from 5 to 50 weight percent of a water soluble 
copolymer obtainable by polymerizing at a pH of 
from 5 to 8: 

i. 1-99 mole percent of a N-viny|amide mono- 
mer of the formula 

H 2 C=CR 2 NRC(0)R 1 

wherein R, R 1 and R 2 are each selected from 
the group consisting of hydrogen, C 1 - C 20 alkyl 
groups, aryl groups and alkylaryl groups; and, 

ii. 99-1 mole percent of at least one second 
monomer selected from the group consisting of 
vinyl acetate, diallyldimethyl ammonium chlo- 
ride, vinyl pyrrolidinone, acrylonitrile, dimethyl- 
aminoethyl acrylate methyl chloride quaternary 
salt, dimethylaminoethyl acrylate benzyl chlo- 
ride quaternary salt, dimethylaminoethyl acr- 
ylate methyl sulfate quaternary salt, dimethyl- 
aminoethyl acrylate cetyl chloride quaternary 
salt, dimethylaminoethyl methacrylate cetyl 
chloride quaternary salt, dimethylaminoethyl- 
methacrylate methyl chloride quaternary salt, 
dimethylaminoethylmethacrylate benzyl chlo- 
ride quaternary salt, dimethylaminoethylmeth- 
acrylate methyl sulfate quaternary salt, and 
combinations thereof; said copolymer dis- 
persed in an aqueous salt solution. 

b) from 0.1 to 5 weight percent based on the total 
weight of the dispersion of a water soluble stabilizer 
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polymer having an intrinsic viscosity in 1 M NaN0 3 
of from 0.1-10 dl/g; 

c) from 5 to 40 weight percent based on the weight 
of the dispersion of a water soluble salt selected 
from the group consisting of ammonium, alkali met- s 
al and alkaline earth metal halides, sulfates, phos- 
phates, nitrates and combinations thereof; and 

d) water, 

said dispersion being characterized as having a 10 
bulk Brookfield viscosity of from 1 x1 0' 2 to 25 Pas (1 0 to 
25,000 cps) at 25 degrees C. 

[0026] A further aspect of this invention is an aqueous 
dispersion of discrete particles of a water-soluble copol- 
ymer comprising: 15 

a copolymer obtainable by polymerization of a viny- 
lamide monomer of the formula 

H 2 C=CR 2 NRC(0)R 1 *° 

wherein R, R 1 and R 2 are each selected from the 
group consisting of hydrogen, C 1 - C 10 alky! groups, aryl 
groups and alkylaryl groups; 25 

with at least one second monomer selected from 
the group consisting of acrylic acid and salts thereof, 
methacrylamide and salts thereof, - C 10 N-alkyl acr- 
ylamide, - C 10 N,N-dialkyl acrylamide, C r C 10 N- 
alky! methacrylamide, C r C 10 N, N-dialkyl methacryla- 30 
mide, N-aryl acrylamide, N,-N-diaryl acrylamide, N-aryl 
methacrylamide, N-N-diaryl methacrylamide, N-aryla- 
Ikyl acrylamide, N,N-diallylalkyI acrylamide, N-arylalkyl 
methacrylamide, N,N-diarylalkyl methacrylamide, 
maieic anhydride, itaconic acid, vinyl sulfonic acid, sty- 35 
rene sulfonic acid, sodium acrylamido methyl propane 
sulfonic acid, maieic acid and combinations thereof, 
said copolymer dispersed in an aqueous salt solution. 
[0027] Still another aspect of this invention is an aque- 
ous dispersion of discrete particles of a water soluble <*o 
polymer comprising: 

a) from 5 to 50 weight percent of a water soluble 
polymer obtainable by polymerizing under free rad- 
ical forming conditions at a pH value of from 5 to 8: 45 

i. 1-99 mole percent of a N-vinylamide mono- 
mer of the formula 

H 2 C=CR 2 NRC(0)R 1 *° 

wherein R, R 1 and R 2 are each selected from 
the group consisting of hydrogen, C 1 - C 10 alkyl 
groups, aryl groups and alkylaryl groups; and, 55 

ii. 99-1 mole percent of at least one vinyl mon- 
omer selected from the group consisting of 
acrylic acid and salts thereof, methacrylamide 



and salts thereof, - C 10 N-alkyl acrylamide, 
C, - C 10 N,N-dialkyl acrylamide, - C 10 N- 
alkyl methacrylamide, C, - C 10 N, N-dialkyl 
methacrylamide, N-aryl acrylamide, N,-N-diaryl 
acrylamide, N-aryl methacrylamide, N-N-diaryl 
methacrylamide, N-arylalkyl acrylamide, N,N- 
diallylalkyl acrylamide, N-arylalkyl methacryla- 
mide, N,N-diarylalkyl methacrylamide, maieic 
anhydride, itaconic acid, vinyl sulfonic acid, sty- 
rene sulfonic acid, sodium acrylamido methyl 
propane sulfonic acid, maieic acid and combi- 
nations thereof; 

b) from 0.1 to 5 weight percent based on the total 
weight of the dispersion of a water soluble stabilizer 
polymer having an intrinsic viscosity in 1 M NaN0 3 
of from 0.1-10 dl/g; 

c) from 5 to 40 weight percent based on the weight 
of the dispersion of a water soluble salt selected 
from the group consisting of ammonium, alkali met- 
al and alkaline earth metal halides, sulfates, phos- 
phates, nitrates and combinations thereof; and 

d) water, 

said dispersion being characterized as having a 
bulk Brookfield viscosity of from 1 x1 0' 2 to 25 Pas (1 0 to 
25,000 cps) at 25 degrees C. 

The invention is also a method for preparing an aqueous 
dispersion of discrete particles of a water soluble copol- 
ymer which comprises polymerizing under free radical 
forming conditions at a pH of from about 5 to about 8: 

a) 5-50 weight percent of a mixture containing 

i. 1-99 mole percent of a N-vinyiamide mono- 
mer of the formula 

H 2 C=CR 2 NRC(0)R 1 

wherein R, R 1 and R 2 are each selected from 
the group consisting of hydrogen, C 1 - C 20 alkyl 
groups, aryl groups and alkylaryl groups; and, 
ii 99-1 mole percent of at least one of a water 
soluble vinyl monomer selected from the group 
consisting of vinyl acetate, diallyldimethyl am- 
monium chloride, vinyl pyrrolidinone, acryloni- 
trile, dimethylaminoethyl acrylate methyl chlo- 
ride quaternary salt, dimethyiaminoethyl acr- 
ylate benzyl chloride quaternary salt, dimethyl- 
aminoethyl acrylate methyl sulfate quaternary 
salt, dimethylaminoethyl acrylate cetyl chloride 
quaternary salt, dimethylaminoethyl meth acr- 
ylate cetyl chloride quaternary salt, dimethyl- 
ami no ethyl meth aery late methyl chloride qua- 
ternary salt, dimethylaminoethyimethacrylate 
benzyl chloride quaternary salt, dimethylami- 
noethyimethacrylate methyl sulfate quaternary 
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salt, and combinations thereof; said copolymer 
dispersed in an aqueous salt solution. 

b) from 0.1 to 5 weight percent based on the total 
weight of the dispersion of a water-soluble stabilizer 
polymer having an intrinsic viscosity in 1 M NaNO a 
of from 0.1-10 dl/g; 

c) from 5 to 40 weight percent based on the total 
weight of the dispersion of a water soluble salt se- 
lected from the group consisting of ammonium, al- 
kali metal and alkaline earth metal halides, sulfates, 
phosphates, nitrates and combinations thereof; and 

d) water; 

and then recovering a dispersion of said water sol- 
uble polymer, said dispersion being characterized as 
having a viscosity of less than 25Pas (25,000 cps) at 25 
degrees C. 

[0028] Moreover, the invention is also a method for 
preparing an aqueous dispersion of discrete particles of 
a water-soluble non-ionic homopolymer which compris- 
es polymerizing under free radical forming conditions at 
a pH of from 5 to 8: 

a) from 5 to 50 weight percent of a water soluble 
polymer obtainable by polymerizing under free rad- 
ical forming conditions at a pH value of from about 
5 to about 8, an N-vinylamide monomer of the for- 
mula H 2 C = CR 2 NRC(0)R 1 wherein R, R 1 and R 2 
are each selected from the group consisting of hy- 
drogen, C 1 - C20 alkyl groups, aryl groups and ary- 
lalkyl groups; 

b) from 0.1 to 5 weight percent based on the total 
weight of the dispersion of a water soluble stabilizer 
polymer having an intrinsic viscosity in 1 M NaNO a 
of from 0.1-10 dl/g; 

c) from 5 to 40 weight percent based on the weight 
of the dispersion of a water soluble salt selected 
from the group consisting of ammonium, alkali met- 
al and alkaline earth metal halides, sulfates, phos- 
phates, nitrates and combinations thereof; and 

d) water, 

said dispersion being characterized as having a 
bulk Brookf ield viscosity of from 1 x1 0" 2 to 25 Pas (1 0 to 
25,000 cps) at 25° C. 

[0029] The N-vinylamide monomer in any of the as- 
pects of this invention may be selected from the group 
consisting of N-vinylformamlde, N-methyl-N-vinylaceta- 
mide and N-vinyl acetamide. 

[0030] Another aspect of this Invention is a method for 
preparing an aqueous dispersion of discrete particles of 
a water-soluble non-ionic copolymer which comprises 
polymerizing under free radical forming conditions at a 
pH of from 5 to 8: 

a) 5-50 weight percent of a mixture containing 
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i. 1-99 mole percent of a N-vinylamide mono- 
mer of the formula 

5 H 2 C=CR 2 NRC(0)R 1 

wherein R, R 1 and R 2 are each selected from 
the group consisting of hydrogen, C t - C 20 alkyl 
groups, aryl groups and alkylaryl groups; and, 

10 ii 99-1 mole percent of at least one of second 

vinyl monomer selected from the group consist- 
ing of acrylic acid and salts thereof, methacry- 
lamide and salts thereof, C t - C 10 N-alkyl acry- 
lamide, C, - C 10 N,N-dialkyl acrylamide, C 1 - 

15 C 10 N-alkyl methacrylamide, C 1 - C 10 N, N-di- 

alkyl methacrylamide, N-aryl acrylamide, N,-N- 
diaryl acrylamide, N-aryl methacrylamide, N-N- 
diaryl methacrylamide, N-arylalkyl acrylamide, 
N.N-diallylalkyl acrylamide, N-arylaikyl meth- 

20 acrylamide. N,N-diarylalkyl methacrylamide, 

maleic anhydride, itaconic acid, vinyl sulfonic 
acid, styrene sulfonic acid, sodium acrylamido 
methyl propane sulfonic acid, maleic acid and 
combinations thereof; 

25 

b) from 0.1 to 5 weight percent based on the total 
weight of the dispersion of a water soluble stabilizer 
polymer having an intrinsic viscosity in 1 M NaNO a 
of from 0.1-10 dl/g; 

30 c) from 5 to 40 weight percent based on the weight 
of the dispersion of a water soluble salt selected 
from the group consisting of ammonium, alkali met- 
al and alkaline earth metal halides, sulfates, phos- 
phates, nitrates and combinations thereof; and 

35 d) water, 

said dispersion being characterized as having a 
bulk Brookfield viscosity of from 1 x1 0 2 to 25 Pas (1 0 to 
25,000 cps) at 25 degrees C. 
40 [0031] The invention is also a method for in-situ hy- 
drolysis of a dispersion of discrete particles of a water- 
soluble polymer having pendant amide groups, said pol- 
ymer dispersed in an aqueous salt solution comprising 
the steps of: 

45 

a) stirring said dispersion; 

b) heating said stirred dispersion to a temperature 
of from 70°Cto 90°C; 

c) bubbling HCI gas through said heated dispersion; 
so and, 

d) recovering a dispersion of discrete particles of a 
water-soluble polymer having pendant amine 
groups. 

55 [0032] Furthermore, the invention is also a method for 
in-situ hydrolysis of a dispersion of discrete particles of 
a copolymer obtainable by polymerization of a N-viny- 
lamide monomer of the formula 
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H 2 C=CR 2 NRC(0)R 1 

wherein R R 1 and R 2 are each selected from the 
group consisting of hydrogen, C 1 - C 10 alkyl groups, aryl 5 
groups and alkylaryl groups; 

with at least one monomer selected from the group con- 
sisting of acrylic acid and salts thereof, methacrylic acid 
and salts thereof, C 1 - C 10 N-alkyl acrylamide, - C 10 
N,N-diaikyl acrylamide, C r C 10 N-alkyl methacryla- 10 
mide, - C 10 N, N-dialkyl methacrylamide, N-aryl acr- 
ylamide, N,-N-diaryl acrylamide, N-aryl methacryla- 
mide, N-N-diaryl methacrylamide, N-arylalkyl acryla- 
mide, N,N-diallylalkyl acrylamide, N-arylalkyl methacry- 
lamide, N,N-diarylaikyl methacrylamide, maleic anhy- 15 
dride, itaconic acid, vinyl sulfonic acid, styrene sulfonic 
acid, sodium acrylamido methyl propane sulfonic acid, 
maleic acid and combinations thereof dispersed in an 
aqueous salt solution comprising the steps of: 

20 

a) stirring said dispersion; 

b) heating said stirred dispersion to a temperature 
of from 70°Cto 90°C; 

c) bubbling HCI gas through said heated dispersion; 
and, 25 

d) recovering a dispersion of discrete particles of a 
water-soluble polymer having pendant amine 
groups. 

The invention is also a method for in-situ hydrolysis of 30 
a dispersion of discrete particles of a water-solubie non- 
ionic polymer, said polymer formed by polymerization of 
an N-vinyl amide monomer of the formula H 2 C = 
CR 2 NRC(0)R 1 wherein R, R 1 and R 2 are each selected 
from the group consisting of hydrogen, - alkyl 35 
groups, aryl groups and arylalkyl groups, said polymer 
dispersed in an aqueous salt solution comprising the 
steps of: 

a) stirring said dispersion; 40 

b) heating said stirred dispersion to a temperature 
of from 70°Cto 90°C; 

c) bubbling HCI gas through said heated dispersion; 
and, 

d) recovering a dispersion of discrete particles of a 45 
water-soluble cationic poiy(vinylamine). 

Still another aspect of this invention is a method for in- 
situ hydrolysis of a dispersion of discrete particles of a 
water-soluble non-ionic poly(N-vinylformamide) poly- so 
mer, said polymer dispersed in an aqueous salt solution 
comprising the steps of: 

a) stirring said dispersion; 

b) heating said stirred dispersion to a temperature 55 
of from 70°Cto 90°C; 

c) bubbling HCI gas through said heated dispersion; 
and, 



d) recovering a dispersion of discrete particles of a 
water-soluble cationic poly(vinylamine). 

Moreover, the invention is also a method for in-situ hy- 
drolysis of a dispersion of discrete particles of a water- 
soluble non-ionic poly(N-vinylacetamide) polymer, said 
polymer dispersed in an aqueous salt solution compris- 
ing the steps of: 

a) stirring said dispersion; 

b) heating said stirred dispersion to a temperature 
of from 70°C to 90°C; 

c) bubbling HCI gas through said heated dispersion; 
and, 

d) recovering a dispersion of discrete particles of a 
water-soluble cationic poly(vinylamine). 

Furthermore, the invention is also a method for clarifying 
wastewater comprising the step of 
adding a water-solubie non-ionic dispersion, said dis- 
persion of discrete particles of a water-soluble, non-ion- 
ic poly(N-vinylamide) polymer obtainable by the polym- 
erization of a vinylamide monomer of the formula 

H 2 C = CR 2 NRC(0)R 1 

wherein R, R 1 and R 2 are each selected from the 
group consisting of hydrogen, C 1 - C^ alkyl groups, aryl 
groups and alkylaryl to said waste water. A method for 
dewatering waste water comprising the step of adding 
a water-soluble non-ionic dispersion, said dispersion of 
discrete particles of a water-soluble, non-ionic poly(N- 
vinylamide) polymer obtainable by the polymerization of 
a vinylamide monomer of the formula 

H 2 0 = CR 2 NRC(0)R 1 

wherein R, R 1 and R 2 are each selected from the 
group consisting of hydrogen, C 1 - C 20 alkyl groups, aryl 
groups and alkylaryl to said waste water. 
[0033] In any of the aspects of this invention, the 
waste water describes industrial waste water, industrial 
process water and municipal waste water. The industrial 
waste water includes food processing waste water, oily 
waste water, paper mill waste water, and mining waste 
water. 

[0034] The invention is also a method for clarifying 
waste water comprising the step of adding a water-sol- 
uble non-ionic dispersion, said dispersion of 

a copolymer obtainable by polymerization of a vi- 
nylamide monomer of the formula 



H 2 C=CR 2 NRC(Q)R 1 



wherein R, R 1 and R 2 are each selected from the 
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group consisting of hydrogen, C 1 - C 20 alkyl groups, aryl 
groups and alkylary! groups; with at least one monomer 
selected from the group consisting of vinyl acetate, di- 
allyldimethyl ammonium chloride, vinyl pyrrolidinone, 
acrylonitrile, dimethylaminoethyl acrylate methyl chlo- 5 
ride quaternary salt, dimethylaminoethyl acrylate benzyl 
chloride quaternary salt, dimethylaminoethyl acrylate 
methyl sulfate quaternary salt, dimethylaminoethyl acr- 
ylate cetyl chloride quaternary salt, dimethylaminoethyl 
methacrylate cetyl chloride quaternary salt, dimethyl- to 
aminoethylmethacrylate methyl chloride quaternary 
salt, dimethylaminoethylmethacrylate benzyl chloride 
quaternary salt, dimethylaminoethylmethacrylate me- 
thyl sulfate quaternary salt, and combinations thereof; 
said copolymer being dispersed in an aqueous salt so- ts 
lution, to said waste water 

[0035] Furthermore, the invention is also a method for 
dewatering waste water comprising the step of adding 
a water-soluble non-ionic dispersion, said dispersion of 

a copolymer obtainable by polymerization of a vi- 20 
nylamide monomer of the formula 

H 2 C=CR 2 NRC(0)R 1 

25 

wherein R, R 1 and R 2 are each selected from the 
group consisting of hydrogen, C, - C 20 alkyl groups, aryl 
groups and alkylary! groups; with at least one monomer 
selected from the group consisting of vinyl acetate, di- 
allyldimethyl ammonium chloride, vinyl pyrrolidinone, 30 
acrylonitrile, dimethylaminoethyl acrylate methyl chlo- 
ride quaternary salt, dimethylaminoethyl acrylate benzyl 
chloride quaternary salt, dimethylaminoethyl acrylate 
methyl sulfate quaternary salt, dimethylaminoethyl acr- 
ylate cetyl chloride quaternary salt, dimethylaminoethyl 35 
methacrylate cetyl chloride quaternary salt, dimethyl- 
aminoethylmethacrylate methyl chloride quaternary 
salt, dimethylaminoethylmethacrylate benzyl chloride 
quaternary salt, dimethylaminoethylmethacrylate me- 
thyl sulfate quaternary salt, and combinations thereof; 40 
said copolymer being dispersed in an aqueous salt so- 
lution, to said waste water. 

[0036] The invention is also a method of clarifying as 
well as a method of dewatering waste water comprising 
the step of adding a water-soluble non-ionic dispersion, *s 
said dispersion of a copolymer obtainable by polymeri- 
zation of a vinylamide monomer of the formula 

H 2 C=CR 2 NRC(0)R 1 50 

wherein R, R 1 and R 2 are each selected from the 
group consisting of hydrogen, C 1 - C 10 alkyl groups, aryl 
phenyl groups and alkytaryl groups; 

with at least one monomer selected from the group 55 
consisting of acrylic acid and salts thereof, methacryla- 
mide and salts thereof, C, - C 10 N-alkyl acrylamide, C 1 
- C 10 N,N-dialkyl acrylamide, C.,- C 10 N-alkyl methacr- 



ylamide, - C 10 N, N-dialkyl meth acrylamide, N-aryl 
acrylamide, N,-N-diaryl acrylamide, N-aryl methacryla- 
mide, N-N-diaryl methacrylamide, N-arylalkyl acryla- 
mide, N.N-diallylalkyl acrylamide, N-arylalkyl methacry- 
lamide, N,N-diarylalkyl methacrylamide, maleic anhy- 
dride, itaconic acid, vinyl sulfonic acid, styrene sulfonic 
acid, sodium acrylamido methyl propane sulfonic acid, 
maleic acid and combinations thereof ; said copolymer 
being dispersed in an aqueous salt solution, to said 
waste water. 

[0037] The present invention is an aqueous disper- 
sion of a water-soluble polymer composition which have 
good stability and fluidity. The phrase "good stability" is 
used herein to mean that the aqueous dispersion does 
not permanently separate into layers during storage. 
The phrase "good fluidity" is used herein to mean that 
the aqueous dispersion has a lower viscosity than aque- 
ous solutions of water-soluble polymers of similar con- 
centrations. 

[0038] The aqueous dispersion of a water-soluble no- 
nionic polymeric composition may be prepared by po- 
lymerizing a given amount of a water soluble N-vinyla- 
mide monomer having the formula: 

CH 2 =CHNRC(0)R 1 

wherein R and R 1 are each independently selected from 
a group consisting of hydrogen and an alkyl group hav- 
ing from I to 1 0 carbon atoms capable of forming a wa- 
ter-soluble polymer in a given amount of an aqueous 
solution. The nonionic polymeric composition may be a 
co-polymer containing other monoethylincaily unsatu- 
rated nonionic monomers. The weight ratio of polymer 
to the aqueous solution can be adjusted. The resulting 
product is an aqueous nonionic dispersion having such 
a form that fine particles containing high molecular 
weight water soluble nonionic polymer formed from the 
water soluble vinylamide monomer uniformly dispersed 
in an aqueous medium. This aqueous dispersion has 
the property of readily giving a uniform aqueous solution 
by being diluted with water. 

[0039] Copolymers of the instant invention polymer- 
ized from a first monomer of the formula H 2 C=CHNRC 
(O)R 1 with a second monomer to produce copolymers 
having mole ratios of from 1 :99 to 99:1 . A preferred mo- 
lecular weight range for the homo- and copolymers of 
this invention is from 500,000 to 5,000,000. 
[0040] Substituted (meth)acrylamide monomers may 
be either straight chained or branched alkyl groups. Ap- 
plicable monomers include, but are not limited to ethyl 
hexyl (meth)acrylate, diethylaminopropyl (meth)acr- 
ylate, dimethylaminohydroxypropyl (meth )acry lam ide, 
N-isopropyl (meth)acrylamlde, N-tert-butyl (meth)acry- 
lamide, N,N-dimethyiacrylamide (meth)acrylic acid, and 
N-isopropyl (meth)acrylamide. 

[0041] As utilized herein, the term arylalkyl Is meant 
to encompass benzyl groups and phenethyl groups. 
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Pendant amine refers to an NH 2 group which is attached 
to the main polymer chain. 

[0042] The aqueous dispersion In accordance with 
the present invention, if required in the form of an aque- 
ous solution resulting from dilution with water, can be 5 
advantageously used in a number of technological fields 
as flocculating agents, thickeners, soil conditioners, ad- 
hesives, food additives, dispersants, detergents, and 
additives for medicines or cosmetics. 
[0043] In most cases, conventional water-soluble pol- 10 
ymers are now commercially available in a powder form, 
the customers dissolve the polymeric powder in an 
aqueous medium for actual application. The polymer 
swells in aqueous medium, and the dispersed particles 
flocculate. It is typically very difficult to dissolve the con- 15 
ventional polymers in an aqueous medium. It is ex- 
tremely difficult to prepare a uniform concentrated aque- 
ous solution containing the polymers. 
[0044] Moreover, a polymeric powder is often difficult 
to handle at a water treatment facility. In spite of these 20 
difficulties, the conventional polymeric compositions are 
typically available in powdered form because conven- 
tional polymerization methods being used. In addition to 
inconvenience of use, the production of polymers in 
powered form is uneconomical. The recovery of poly- 25 
mers in a powered form from an aqueous solution as 
obtained by conventional polymerization methods in- 
cludes the costs associated with the evaporation of a 
large quantity of water and the drying of polymer. 
[0045] Additional descriptions of conventional polym- 30 
erization methods for the production of water-soluble 
polymers from ethylenically unsaturated monomers are 
described below. 

[0046] In accordance with general conventional meth- 
ods for producing water soluble polymers, a solution po- 35 
lymerization method is carried out using water as the 
aqueous medium. These methods have an advantage 
in that the polymerization can be easily accomplished 
by using an aqueous solution of a monomer in the pres- 
ence of a polymerization initiator. By these methods, it *o 
is easy to obtain polymers having high molecular 
weights. 

[0047] However, several problems have been associ- 
ated with these methods, including: 

45 

(1) During the polymerization process, it is difficult 
to remove or otherwise control the heat of reaction. 

(2) Productivity of the method can be difficult to in- 
crease as the concentration of the monomer in the 
aqueous solution is frequently limited. 

(3) During the polymerization process, the viscosity 
of the reaction mixture increases markedly, typically 
yielding a jelly-like product. The jelly-like polymeric 
material is difficult to handle, and the process used 

to procure the polymer as a powder involves the 55 
steps of recovery, drying, and pulverization. 

[0046] In an attempt to avoid these problems, it has 



been suggested using a precipitation polymerization in 
which the polymerization would be accomplished in an 
organic medium which is capable of dissolving the mon- 
omer and not the resulting polymer. The resulting poly- 
mer would be separated out of solution as a precipitate. 
[0049] In a water-in-oil suspension polymerization 
method, a mixture of a monomer and aqueous medium 
would be dispersed, using a surface active agent, into 
an organic medium in which both the monomer and the 
polymer would be sparingly soluble. Polymerization is 
carried out once the monomer and aqueous medium are 
dispersed. 

[0050] However, these methods involve problems as 
well. For example, the use of an organic medium typi- 
cally makes it difficult to obtain a polymer having a high 
molecular weight. Moreover, different apparatus is re- 
quired for the recovery of the organic medium. The re- 
sulting polymer does not readily dissolve in the aqueous 
medium, tending to form a jelly-like mass. Once such a 
mass has formed, the aqueous medium cannot easily 
penetrate the mass, thereby requiring considerable pe- 
riods of time to dissolve the polymer into the aqueous 
medium. 

[0051] in addition to the polymerization method al- 
ready discussed, another method has been suggested 
in which a water soluble ethylenically unsaturated mon- 
omer is contained in a hydrophobic liquid organic dis- 
persing medium that contains an emulsifier used to form 
a water-in-oil type emulsion. The monomer is polymer- 
ized in the presence of water, thereby forming an oil-in- 
water type emulsion without separating the polymer. 
The final product, an oil-in-water emulsion, is used for 
the actual application. 

[0052] However, the method requires a large amount 
of a water-soluble organic solvent whereby secondary 
pollution by the organic solvent becomes a problem. In 
addition, a surface active agent is also required to trans- 
form the water-in-oil emulsion into the oii-in-water emul- 
sion. The stability of the dispersion is not sufficient, 
thereby resulting in coagulation during storage or trans- 
portation. 

[0053] The present invention is a process for produc- 
ing an aqueous dispersion of a water soluble polymer 
free from the problems of the various conventional 
methods as described above. According to this process, 
the polymerization is easily accomplished without in- 
creasing viscosity while obtaining a high concentration 
of polymer in an aqueous dispersion in a stable and 
highly flowable state. 

[0054] Using this method, a polymer having a high 
molecular weight similar to the molecular weight of pol- 
ymers obtained by the conventional aqueous solution 
polymerization methods. The polymer obtained by the 
process of the present invention can be easily diluted 
with waterto form a uniform aqueous solution of polymer 
without the difficulties associated with polymers in a 
powder form. The resulting aqueous solution can be 
used as a flocculating agent and other uses discussed 
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herein. 

[0055] In one embodiment of the present Invention is 
that a relatively large amount of the ethylenically unsatu- 
rated monomer (a water soluble vinylamide) is polym- 
erized in an aqueous solution. According to the present 
invention, an increase In viscosity does not occur during 
the polymerization process. The resulting product has 
good stability and fluidity in spite of a relatively high pol- 
ymer concentration. Moreover the resulting aqueous 
dispersion can be easily diluted with water to a uniform 
aqueous solution. 

[0056] When, according to the present invention, the 
water-soluble ethylenically unsaturated monomer (a 
water soluble vinylamide) is polymerized in the aqueous 
solution, the resulting water-soluble ethylenic polymer 
forms a loose water-containing complex without being 
dissolved in water. Phase separation occurs between 
the complex and the aqueous phase to form microscop- 
ic particles, thereby producing a low viscosity aqueous 
dispersion. 

[0057] The resulting polymer forms as microscopical- 
ly sized globules which disperse in the aqueous solu- 
tion, thereby forming a low-viscosity aqueous disper- 
sion. When a sufficient amount of water is added to the 
resulting aqueous dispersion, the state of phase sepa- 
ration can be easily destroyed to form a uniform aque- 
ous solution. 

[0058] The polymerization reaction simply proceeds 
by the application of heat, in addition, a radical initiator, 
ultraviolet light, or radial rays may be used in the polym- 
erization process. In performing the present invention, 
it is especially preferred to use a water soluble radical 
initiator such as hydrogen peroxide, potassium persul- 
fate and ammonium persulf ate, or a so-called redox sys- 
tem composed of such water-soluble radical initiator 
and a reducing agent such as an amine or sodium bi- 
sulphite. 

[0059] The initiator is typically used in an amount 
ranging from about 0.005 to about 1 0% by weight based 
on the weight of the ethylenically unsaturated monomer 
(a water soluble vinylamide). The entire amount of the 
initiator may be added at the beginning of the polymer- 
ization process, or a portion of the initiator may be added 
at the beginning of the polymerization process with the 
remaining portion being added during the course of the 
polymerization process. 

[0060] The polymer initiator is preferably selected 
from the group consisting of 2,2,-azobis(2-amidinopro- 
pane)hydrochloride (V-50), 2 t 2,-azobis(N,N'-dimethyl- 
ene isobutylamide) dihydrochloride (V-044), ammonium 
persulfate (APS), ammonium persulf ate/sodium meta 
bisulfite (APS/SBS), and ferric/ascorbic acid. The initi- 
ator is typically present in an amount between about 400 
to 6,000 ppm based on the monomers used. 
[0061] The chain transfer agent is preferably selected 
from the group consisting of benzyl alcohol, isopropyl 
alcohol, tertiary amines, sodium bisulfite and sodium 
formate. The chain transfer agent is typically present in 
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an amount between 5 to 2,000 ppm based on the mon- 
omers. 

[0062] The polymerization reaction temperature gen- 
. erally ranges from 10° to 100°C, more preferably from 
5 40° to 70°C. The reaction is performed so that the po- 
lymerization of the vinylamide monomer is substantially 
completed. Substantial completion means that the con- 
version is at least 80%. The time required for this reac- 
tion generally ranges from 3 to 10 hours. The polymer- 
ia ization can be performed on a batchwise or on a contin- 
uous basis. 

[0063] The polymerization process can be effected in 
a pH range of from 5 - 8. A preferred pH range for po- 
lymerization is 6 - 7.5. 

is [0064] In preparing the aqueous polymer dispersion 
in accordance with the present invention, inorganic salts 
soluble in water may be required. Examples of inorganic 
salts that may be used in the present invention include: 
chlorides, nitrates, sulfates and phosphates of metals 

20 and ammonia. Typical examples of these inorganic salts 
are sodium chloride, calcium chloride, calcium nitrate, 
sodium nitrate, ammonium nitrate, potassium sulfate, 
calcium phosphate, aluminum nitrate, and ferric sulfate. 
[0065] These inorganic salts may be used singly or as 

25 a mixture of two or more salts. The amount of the inor- 
ganic salt to be used in the present invention depends 
on the amount of the inorganic salt which uniformly dis- 
solves in water. The entire amount of the inorganic salt 
may be added at the beginning of the polymerization 

30 process, or portions of the inorganic salt may be added 
intermittently at any time during the polymerization proc- 
ess. The inorganic salt may also be added after the po- 
lymerization process has ended. As used herein, the 
term phosphates includes, but is not limited to sodium 

35 phosphate and sodium hydrogen phosphate. Preferred 
salts are sodium nitrate, sodium chloride and ammoni- 
um sulfate. If ammonium sulfate is the salt, it should be 
added only after, and not during the polymerisation. 
[0066] Addition of the inorganic salts is helpful to 

40 some extent for improving the stability and ftowability of 
the resultant aqueous dispersion. This is presumably 
because the inorganic salt takes up moisture from the 
resulting polymer particles to compact and stabilize the 
individual polymer particles. 

45 [0067] The salt aqueous solutions are generally at a 
concentration of 1 5% or more, preferably 20% by weight 
or more. The salt is typically present during the reaction 
in an amount between 16.5 to 18 weight % based on 
batch size. At the end of the reaction more salt, typically 

so in an amount between 0.5 to 5.0 weight %, is added. 
The amount of salt in the final reaction product is in the 
range between 18.0 to 22.5% by weight of the final prod- 
uct. 

[0068] The homo- and co-polymers are also compat- 
55 ible with conventional stabilizers such as po!y(dimethyl- 
aminoethylacrylate methyl chloride quaternary salt). 
When polyvinyl alcohol) is the stabilizer polymer, it is 
preferably to have the polymer of as high a molecular 
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weight and as hydrolyzed as possible. Herein, Mowiol®, 
a poly(vinyl alcohol) polymer available from Aldrich 
Chemical Co., 88% hydrolyzed and with a molecular 
weight of approximately 125,00 to 135,000 was utilized. 
Though the degree of hydrolysis may vary, a preferred s 
range of hydrolysis is 70 -80%. A preferred molecular 
weight range for the polyvinyl alcohol) is from 100,000 
to 200,000. 

[0069] The in-situ hydrolysis described herein nor- 
mally hydrolyzes up to 70% of the amide groups to free 10 
amine pendant groups. To achieve a 100% hydrolysis, 
base must be utilized. Hydrolysis can be effected either 
by bubbling in HCI gas, or by adding an HCI solution 
dropwiseto the dispersion, with stirring at a temperature 
of from 70°C to 90°C. 15 
[0070] Conventional processes for the preparation of 
a water soluble cationic polymer useful as a flocculant 
include polymerization in an aqueous solution, water-in- 
oil emulsion polymerization, and suspension polymeri- 
zation in a hydrophobic solvent. U.S. Patent No. 20 
4,929,655 (Takeda et a!.), which was issued on May 29, 
1990, provided a novel process for preparing a water 
soluble polymer dispersion which overcomes the many 
disadvantages of the stationary polymerization, water- 
in-oil type emulsion polymerization and suspension po- 25 
lymerization processes. 

[0071] Conventional processes for the-p reparation of 
a water soluble cationic poiymer useful as a flocculant 
include polymerization in an aqueous solution, water-in- 
oil emulsion polymerization, and suspension polymeri- 30 
zation in a hydrophobic solvent. U.S. Patent No. 
4,929,655 (Takeda et al.), which was issued on May 
29,1990, provided a process for preparing a water sol- 
uble polymer dispersion which overcomes the many dis- 
advantages of the stationary polymerization, water-in- 35 
oil type emulsion polymerization and suspension polym- 
erization processes. 

[0072] These dispersions have utility for a wide range 
of applications. As utilized herein, the term industrial 
process water is meant to encompass water utilised dur- *o 
ing the papermaking process. These dispersions also 
have utility as fiocculants in systems such as municipal 
waste waters, paper mills, chemical processing plants, 
refineries, and food processing plants among others. 

45 

Example 1 

[0073] To make a poly(N-vinylformamide) homopoly- 
mer dispersion, the following procedure was utilized. To 
a reaction kettle equipped with a reflux condenser, N 2 50 
dispersion tube, star paddle and turbine and thermocou- 
ple, was added N-vinylformamide monomer (available 
from Air Products & Chemicals Company, 75g), poly(vi- 
nylalcohol) (10% solution, 40g), water (250g) glycerol 
(6g) and NaN0 3 (120g). The solution was stirred and 55 
heated to 45°C. The initiator, V-50® (available from Du- 
Pont Chemical Company) was added to one portion 
(0.2g 20 ml H 2 0). As the reaction proceeds, there is an 
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increase in viscosity. A total of 125g of NaCI was added 
in portions throughout the reaction. The total reaction 
time is roughly 3-3.5 hours. The milky-white dispersion 
is then stored for further use. 

Example 2 

[0074] To synthesize a poly(N-vinylformamide/ethyl 
hexylacrylate) copolymer dispersion, the following pro- 
cedure was utilised. To a reaction kettle equipped with 
a reflux condensor, N 2 dispersion tube, star paddle and 
turbine and thermocouple, was added N-vinylforma- 
mide monomer (available from Air Products & Chemi- 
cals Company, 54g), ethyl hexylacrylate (available from 
Aldrich Chemical Company, 3.0g), polyvinylalcohol 
(10% solution, 30g), water (150g), glycerol (45g) and 
NaN0 3 , (40g) Na 2 S0 4 , NaCI (25 g). The solution was 
stirred and heated to 45°C. The initiator, V-50<B> (availa- 
ble from DuPont Chemical Company) was added in one 
portion (0.3g 20 ml H 2 0). 

[0075] As the reaction proceeds, there is an increase 
in viscosity. A total of 100g of (NH 4 ) 2 S0 4 was added in 
portions through the reaction. 200g of water was also 
added to the reaction mixture. The total reaction time is 
roughly 3 - 3.5 hours. The milky-white dispersion is then 
stored for further use. The mo|e ratio of NVF/ethyl hex- 
ylacrylate is from about 99/1 to about 90/10. 

Example 3 

[0076] To hydrolyze the dispersion polymer, the fol- 
lowing procedure was utilized. The dispersion polymer 
was placed in a round bottom flask and enough water 
was added to make a 2% solution. A molar equivalent 
of NaOH was added and the mixture was heated to 
80-90°C. for 3 hours. Greater than 90% of the amide 
groups hydrolyzed to amine groups. A molar equivalent 
of acid can be used as the hydrolyzing agent. Acid hy- 
drolysis yielded copolymers containing a ratio of amine 
to amide of 70/30. 

Example 4 

[0077] To hydrolyze a dispersion polymer, the follow- 
ing alternative procedure could be utilised. The first al- 
ternative is a hydrolysis utilising HCI gas. In a three 
necked flask equipped with a reflux condensor, paddle 
stirrer, thermocouple and gas dispersion tube, a 100g 
sample of a polyvinylformamide dispersion (1 5% active, 
0.21 moles) is heated to 50°C. Gaseous HCI (8.0 g, 0.21 
moles) is then bubbled into the dispersion over 10 min- 
utes. The reaction mixture is then stirred at 50°C. for 2 
hours. The resulting copolymer contained roughly 70 % 
amine hydrochloride and 30% amide. The amount of ac- 
id can be varied to achieve different amine/amide ratios. 
[0078] In the second alternative, gaseous ammonia is 
utilized to effect the hydrolysis in the following fashion. 
In a three necked flask equipped with a reflux conden- 
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sor, paddle stirrer, thermocouple and gas dispersion 
tube, a 300 g sample of a polyvinylformamide dispersion 
(15% active, 0.62 moles) is heated to 50°C. Gaseous 
ammonia (10.6 g, 0.62 moles) is then bubbled into the 
dispersion over 1 0 minutes. The reaction mixture is then 5 
stirred at 70°C. for 3 hours. The resulting polymer 
should contain £ 95% amine. As with the acid, the 
amount of base can be varied to achieve different 
amine/amide ratios. 



Claims 

1. An aqueous dispersion characterized by compris- 
ing discrete particles of a water-soluble non-ionic is 
polymer obtainable by the polymerization of mono- 
mers, said monomers comprising N-vinylamide 
monomers of the following formula: 

2 1 20 

H 2 C=CR z NRC(0)R 1 

wherein R, R 1 and R 2 are each selected from the 
group consisting of hydrogen, C^-C 2 o alky I groups, 
aryl groups and alkylaryl groups. 25 

2. The dispersion of claim 1, characterized in that 
said polymer is a non-ionic poly(N-vinylamide) 
homopolymer and said N-vinylamide monomer is 
selected from the group consisting of N -vinyl forma- 30 
mide, N-methyl-N-vinylacetamide and N-vinyla- 
cetamide. 

3. The aqueous dispersion of discrete particles of the 
non-ionic water soluble homopolymer of claim 2 35 
characterized by comprising: 

a) from 5 to 50 weight percent of a water soluble 
polymer obtainable by polymerizing under free 
radical forming conditions at a pH value of from 40 
5 to about 8, an N-vinyl formamide monomer; 

b) from 0.1 to 5 weight percent based on the 
total weight of the dispersion of a water soluble 
stabilizer polymer having an intrinsic viscosity 

in 1 M NaN0 3 of from 0.1-10 dl/g; 45 

c) from 5 to 40 weight percent based on the 
weight of the dispersion of a water soluble salt; 
and 

d) water, 

50 

said dispersion being characterized as having a 
bulk Brookfield viscosity of from 1x1 0" 2 Pas (10cps) 
to 25 Pas (25,000 cps) at 25°C. 

4. The aqueous dispersion of discrete particles of the 55 
water-soluble polymer of claim 1 , characterized in 
that said polymer is a copolymer comprising: 



a copolymer obtainable by polymerization of a 
N-vinylamide monomer of the formula: 

H 2 C=CR 2 NRC(0)R 1 

wherein R, R 1 and R 2 are each selected from 
the group consisting of hydrogen, OyO 20 alkyl 
groups, aryl groups and alkylaryl groups; with 
at least one second monomer selected from the 
group consisting of vinyl acetate, diallyldime- 
thyl ammonium chloride, vinyl pyrrolidinone, 
acrylonitrile, dimethylaminoethyl acrylate me- 
thyl chloride quaternary salt, dimethylaminoe- 
thyl acrylate benzyl chloride quaternary salt, 
dimethylaminoethyl acrylate methyl sulfate 
quaternary salt, dimethylaminoethyl acrylate 
cetyl chloride quaternary salt, dimethylaminoe- 
thyl methacrylate cetyl chloride quaternary salt, 
dimethylaminoethylmethacrylate methyl chlo- 
ride quaternary salt, dimethylaminoethylmeth- 
acrylate benzyl chloride quaternary salt, 
dimethylaminoethylmethacrylate methyl sul- 
fate quaternary salt, and combinations thereof; 
said copolymer dispersed in an aqueous salt 
solution. 

5. The aqueous dispersion of claim 4, characterized 
in that said dispersion comprises: 

a) from 5 to 50 weight percent of a water soluble 
copolymer obtainable by polymerizing at a pH 
of from 5 to 8: 

i. 1-99 mole percent of said N-vinylamide 
monomer 

il. 99-1 mole percent of at least one of said 
second monomers 

b) from 0.1 to 5 weight percent based on the 
total weight of the dispersion of a water soluble 
stabilizer polymer having an intrinsic viscosity 
in 1M NaN0 3 . of from 0.1-10 dl/g; 

c) from 5 to 40 weight percent based on the 
weight of the dispersion of a water soluble salt; 
and 

d) water, 

said dispersion being characterized as having a 
bulk Brookfield viscosity of from 1 x1 0" 2 Pas (1 0 cps) 
to 25 Pas (25,000 cps) at 25°C. 

6. The aqueous dispersion of discrete particles of a 
water-soluble polymer of claim 1 , characterized in 
that said polymer is a copolymer comprising: a co- 
polymer obtainable by polymerization of a N-viny- 
lamide monomer of the formula: 
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H 2 C=CR 2 NRC(0)R 1 

wherein R ( R 1 and R 2 are each selected from the 
group consisting of hydrogen, C r C 10 alkyl groups, s 
aryl groups and alkylaryi groups; 

with at least one second monomer selected 
from the group consisting of acrylic acid and salts 
thereof, methacrylamide and salts thereof, C r C 10 
N-alkyl acrylamide, C^C^ N,N-dialkyl acrylamide, u> 
C r C 10 N-alkyl methacrylamide, C^C^ N,N-dialkyl 
methacrylamide, N-aryl acrylamide, N,-N-diaryl 
acrylamide, N-aryl methacrylamide, N-N-diaryl 
methacrylamide, N-arylalkyl acrylamide, N,N-dial- 
lylalkyl acrylamide, N-arylalkyl methacrylamide, N, 15 
N-diarylalkyl methacrylamide. maleic anhydride, 
itaconic acid, vinyl sulfonic acid, styrene sulfonic ac- 
id, sodium acrylamido methyl propane sulfonic acid, 
maleic acid and combinations thereof, said copoly- 
mer dispersed in an aqueous salt solution. 20 

The aqueous dispersion of claim 6, characterized 
in that said water soluble copolymer comprises: 

a) from 5 to 50 weight percent of a water soluble 25 
copolymer having been prepared by polymer- 
izing under free radical forming conditions at a 

pH value of from 5 to 8: 

i. 1 -99 mole percent of said N-vinylamide 30 
monomer 

ii. 99-1 mole percent of at least one of said 
second vinyl monomers 

b) from 0.1 to 5 weight percent based on the 35 
total weight of the dispersion of a water soluble 
stabilizer polymer having an intrinsic viscosity 

in 1M NaN0 3 of from 0.1-10 di/g; 

c) from 5 to 40 weight percent based on the 
weight of the dispersion of a water soluble salt 40 

d) water, 

said dispersion being characterized as having a 
bulk Brookfield viscosity of from 1x10 -2 Pas (10cps) 
to 25 Pas (25,000 cps) at 25°C. *s 

The method for preparing an aqueous dispersion of 
discrete particles of said water soluble copolymer 
of claim 4, characterized by comprising the steps 
of: so 

polymerizing under free radical forming condi- 
tions at a pH of from 5 to 8: 

a) 5-50 weight percent of a mixture contain- 
ing 

i. 1 -99 mole percent of said vinylamide 



monomer 

ii. 99-1 mole percent of at least one of 
a water soluble vinyl monomer 

b) from 0.1 to 5 weight percent based on 
the total weight of the dispersion of a water- 
soluble stabilizer polymer having an intrin- 
sic viscosity in 1M NaN0 3 , of from 0.1-10 
dl/g; 

c) from 5 to 40 weight percent based on the 
total weight of the dispersion of a water sol- 
uble salt; and 

d) water, 

and then recovering a dispersion of said water 
solubie copolymer, said dispersion being char- 
acterized as having a viscosity of less than 25 
Pas (25,000 cps) at25°C. 

9. A method for preparing an aqueous dispersion of 
discrete particles of said water-soluble non-ionic 
homopolymer of claim 2, characterized by com- 
prising the steps of polymerizing under free radical 
forming conditions at a pH of from 5 to 8: 

a) from 5 to 50 weight percent of a water soluble 
polymer obtainable by polymerizing an N-viny- 
lamide monomer of the formula H 2 0 = 
CR 2 NRC(0)R 1 wherein R, R 1 and R 2 are each 
selected from the group consisting of hydrogen, 
C r C 2 o alkyl groups, aryl groups and arylalkyl 
groups; 

b) from 0.1 to 5 weight percent based on the 
total weight of the dispersion of a water soluble 
stabilizer polymer having an intrinsic viscosity 
in 1M NaNO a of from 0.1-10 dl/g; 

c) from 5 to 40 weight percent based on the 
weight of the dispersion of a water soluble salt; 
and 

d) water, 

and then recovering a dispersion of said water sol- 
uble homopolymer, said dispersion being charac- 
terized as having a bulk Brookfield viscosity of from 
1 x1 0- 2 Pas (1 0 cps) to 25 Pas (25,000 cps) at 25°C. 

10. A method for preparing an aqueous dispersion of 
discrete particles of said water-soluble copolymer 
of claim 6, characterized by comprising polymer- 
izing under free radical forming conditions at a pH 
of from 5 to 8: 

a) 5-50 weight percent of a mixture containing 



55 I. 1-99 mole percent of said N-vinylamide 

monomer 

ii. 99-1 mole percent of at least one of said 
second vinyl monomers 
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b) from 0.1 to 5 weight percent based on the 
total weight of the dispersion of a water soluble 
stabilizer polymer having an intrinsic viscosity 
in 1 M NaNOg of from 0-1 -1 0 dl/g; 

c) from 5 to 40 weight percent based on the 
weight of the dispersion of a water soluble salt; 
and 

d) water, 

and then recovering a dispersion of said water-sol- 
uble copolymer, said dispersion being character- 
ized as having a bulk Brookfield viscosity of from 
1 x1 0- 2 Pas (1 0 cps) to 25 Pas (25,000 cps) at 25°C. 

11. The dispersion of claims 1-10, characterized in 
that said polymer is dispersed in an aqueous salt 
solution; wherein said aqueous anionic salt solution 
is formed with a salt selected from the group con- 
sisting of ammonium, alkali metal and alkaline earth 
metal halides, sulfates, phosphates, nitrates and 
combinations thereof. 

12. The dispersion of claims 1 and 2, characterized in 
. that said dispersion further comprises a stabilizer 

polymer; wherein said stabilizer polymer is selected 
from the group consisting of polyvinyl alcohol), par- 
tially hydrolyzed poly(vinylacetate), hydrolyzed poly 
(vinylacetate/N-vinyl formamide), polyvinyl alco- 
hol/acrylamide), poly(diallyldimethylammonium 
chloride), po!y(dimethylaminoethyl acrylate methyl 
chloride quaternary salt), poly(dimethyiaminoethyl 
meth acrylate methyl chloride quaternary salt), poly 
(dimethylaminoethyl acrylate benzyl chloride qua- 
ternary salt), poly(dimethylaminoethyl methacrylate 
benzyl chloride quaternary salt), poly (diallyldimeth- 
ylammonium chloride/dimethylaminoethyl acrylate 
methyl chloride quaternary salt), poly(diallyldimeth- 
yl ammonium chloride/dimethylaminoethyl methacr- 
ylate methyl chloride quaternary salt), poly(diallyld- 
imethylammonium chloride/dimethylaminoethyl 
acrylate benzyl chloride quaternary salt), and poly 
(diallyldimethylammonium chloride/dimethylami- 
noethyl methacrylate benzyl chloride quaternary 
salt) and combinations thereof. 

13. The dispersion of any of claims 3-10, character- 
ized in that said stabilizer polymer is selected from 
the group consisting of polyvinyl alcohol), partially 
hydrolyzed poly(vinylacetate), hydrolyzed poly(vl- 
nylacetate/N-vinyl formamide), polyvinyl alcohol/ 
acrylamide), poly (diallyldimethylammonium chlo- 
ride), poly (dimethylaminoethyl acrylate methyl 
chloride quaternary salt), poly(dimethylaminoethyl 
methacrylate methyl chloride quaternary salt), poly 
(dimethylaminoethyl acrylate benzyl chloride qua- 
ternary salt), poly(dimethylaminoethyl methacrylate 
benzyl chloride quaternary salt), poly(diallyldimeth- 
ylammonium chloride/dimethylaminoethyl acrylate 



methyl chloride quaternary salt), poly(diallyldimeth- 
ylammonium chloride/dimethylaminoethyl methacr- 
ylate methyl chloride quaternary salt), poly(diallyld- 
im ethyl ammonium chloride(dimethylaminoethyl 
s acrylate benzyl chloride quaternary salt), and poly 

(diallyldimethylammonium chloride/dimethylami- 
noethyl methacrylate benzyl chloride quaternary 
salt) and combinations thereof. 

10 1 4. A method f or in-situ hydrolysis of a dispersion of dis- 
crete particles of the water-soluble polymer of claim 
1 , characterized in that said polymer has pendant 
amide groups, said polymer dispersed in an aque- 
ous salt solution comprising the steps of: 

15 

a) stirring said dispersion; 

b) heating said stirred dispersion to a temper- 
ature of from 70°C to 90°C; 

c) bubbling HCl gas through said heated dis- 
20 persion; and, 

d) recovering a dispersion of discrete particles 
of a water-soluble polymer having pendant 
amine groups. 

25 1 5. A method for in-situ hydrolysis of a dispersion of dis- 
crete particles of a copolymer of claim 6, charac- 
terized by comprising the steps of: 

a) stirring said dispersion; 
30 b) heating said stirred dispersion to a temper- 

ature of from 70°C to 90°C; 

c) bubbling HCl gas through said heated dis- 
persion; and, 

d) recovering a dispersion of discrete particles 
35 of a water-soluble polymer having pendant 

amine groups. 

16. A method for clarifying wastewater characterised 
by comprising the step of adding water-soluble, 

40 non-ionic dispersion of claim 2, said dispersion of 
discrete particles of a water-soluble, non-ionic poly 
(N-vinylamide) polymer obtainable by the polymer- 
ization of a N-vinylamide monomer of the formula: 

H 2 C=CR z NRC(0)R 1 

wherein R, R 1 and R 2 are each selected from the 
group consisting of hydrogen, Cj-C^ alkyl groups, 
so aryl groups and alkylaryl to said waste water. 

1 7. A method for dewatering waste water character- 
ized by comprising the step of adding the water- 
soluble non-ionic dispersion of claim 2, said disper- 
se sion of discrete particles of a water-soluble, non- 
ionic poly (N-vinylamide) polymer obtainable by the 
polymerization of a vinylamide monomer of the for- 
mula: 
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H 2 C=CR 2 NRC(0)R 1 

wherein R, R 1 and R 2 are each selected from the 
group consisting of hydrogen, Cj-C^o alkyl groups, 5 
aryl groups and alkylaryl to said waste water. 

18. A method for clarifying waste water characterized 
by comprising the step of adding the water-soluble 
dispersion of claim 4; said copolymer being dis- 10 
persed in an aqueous salt solution, to said waste 
water. 

19. A method for dewatehng waste water character- 
ized by comprising the step of adding the water- is 
soluble dispersion of claim 4; said copolymer being 
dispersed in an aqueous salt solution, to said waste 
water. 

20. A method for clarifying waste water characterized 20 
by comprising the step of adding the water-soluble 
dispersion of claim 6; said copolymer dispersed in 

an aqueous salt solution, to said waste water. 

21 . A method of dewatering waste water characterized 25 
by comprising the step of adding the water-soluble 
non-ionic dispersion of claim 6; said copolymer dis- 
persed in an aqueous salt solution, to said waste 
water. 

30 

22. The method of any of claims 16-21, characterized 
in that said waste water is selected from the group 
consisting of industrial waste water, industrial proc- 
ess water and municipal waste water. 

35 

23. The method of claim 22, characterized in that said 
industrial waste water is selected from the group 
consisting of food processing waste water, oily 
waste water, paper mill waste water, and mining 
waste water. 40 



Patentanspruche 

1. Waftrige Dispersion, dadurch gekennzeichnet, 45 
daB sie getrennte Partike! eines wasserloslichen 
nichtionischen Polymers enthalt, das durch die Po- 
lymerisation von Monomeren erhaltlich ist, welche 
N-Vinylamidmonomere der folgenden Formel 

50 

H 2 C=CR 2 NRC(0)R 1 

umfassen, wobei R, R 1 und R 2 jeweils aus der 
Gruppe ausgewahlt sind, die aus Wasserstoff, 55 
C 1 -C 20 -Alkylgruppen, Arylgruppen und Alkylaryl- 
gruppen besteht. 



2. Dispersion nach Anspruch 1, dadurch gekenn- 
zeichnet, daB das Polymer ein nichtionisches Poly 
(Nvinylamid)homopolymer ist und dal3 das N-Vinyl- 
amidmonomer aus der Gruppe ausgewflhlt ist, die 
aus N-Vinylformamid, N-M ethyl -N-vinylacetam id 
und N-Vinylacetamld besteht. 

3. WSBrige Dispersion von getrennten Partikeln des 
nichtionischen, wasserloslichen Homopolymers 
nach Anspruch 2, dadurch gekennzeichnet, daB 
sie enthalt: 

a) 5 bis 50 Gew.% eines wasserloslichen Poly- 
mers, das durch Polymerisation eines N-Vinyl- 
formamidmonomers unter frele Radikale bil- 
denden Bedingungen bei einem pH-Wert von 5 
bis etwa 8 erhaltlich ist; 

b) 0,1 bis 5 Gew,% auf der Basis des Gesamt- 
gewichtes der Dispersion eines wasserlosli- 
chen Stabilisatorpolymers mit einer inneren 
Viskositat in 1 M NaNO a von 0,1 -10 dl/g; 

c) 5 bis 40 Gew.% auf der Basis des Gewichtes 
der Dispersion eines wasserloslichen Seizes; 
und 

d) Wasser, 

wobei die Dispersion dadurch gekennzeichnet 
ist, daB sie eine Brookf ield- Vol umen viskositat von 
1 x1 0' 2 Pas (1 0 cps) bis 25 Pas (25.000 cps) bei 25 
°C besitzt. 

4. WaGrige Dispersion von getrennten Partikeln des 
wasserloslichen Polymers nach Anspruch 1, da- 
durch. gekennzeichnet, daB das Polymer ein Co- 
polymer ist, das umfaBt: 

ein Copolymer, das durch Polymerisation eines 
N-Vinylamidmonomers der Formel 

H 2 C=CR 2 NRC(0)R 1 

wobei R, R 1 und R 2 jeweils aus der Gruppe 
ausgewahlt sind, die aus Wasserstoff, C r C 20 - 
Alkylgruppen, Arylgruppen und Alkylarylgrup- 
pen besteht, mit mindestens einem zweiten 
Monomer erhaltlich ist, das aus der Gruppe 
ausgewahlt ist, die aus Vinylacetat, Diallyldi- 
methylammoniumchlorid, Vinylpyrrolidinon, 
Acrylnitril, quatem&rem Dimethylaminoe- 
thylacrylat-, methylchloridsalz, quaternarem 
Dimethylaminoethylacrylatbenzylchloridsalz, 
quaternarem Dimethylaminoethylacrylatme- 
thylsulfatsalz, quaternarem Dimethylaminoe- 
thyiacryiatcetylchloridsalz, quaternarem 
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Dimethylaminoethylmethacrylatcetylchlorid- 
salz, quaternarem Dimethylaminoethylme- 
thacrylatmethylchloridsalz, quaternarem 
Dimethylaminoethylmethacrylatbenzylchlorid- 
salz, quaternarem Dimethylaminoethylme- 5 
thacrylatmethylsulfatsalz und Kombinationen 
hiervon besteht, wobei das Copolymer in einer 
waBrigen Salzldsung dispergiert ist. 

WaBrige Dispersion nach Anspruch 4, dadurch ge- 10 
kennzelchnet, daB sie enthalt: 

a) 5 bis 50 Gew.% eines wasserl 6s lichen Cop- 
olymers, das durch Polymerisieren von 

15 

i. 1-99 Mol% des N-Vinylamidmonomers 
und 

ii. 99-1 Mol% von mindestens einem der 
zweiten Monomeren 20 

bei einem pH von 5 bis 8 erhaltlich ist, 

b) 0,1 bis 5 Gew.% auf der Basis des Gesamt- 
gewichtes der Dispersion eines wasserlosli- 2s 
chen Stabilisatorpolymers mit einer inneren 
Viskositat in 1M NaN0 3 von 0,1-10 dl/g; 

c) 5 bis 40 Gew.% auf der Basis des Gewichtes 

der Dispersion eines wasserloslichen Salzes; 30 
und 

d) Wasser, 

wobei die Dispersion dadurch gekennzeichnet 35 
ist, daB sie eine Brookfield- Vol umen viskositat von 
1x10- 2 Pas (10 cps) bis 25 Pas (25.000 cps) bei 25 
°C besitzt. 

WaBrige Dispersion von getrennten Partikeln eines *o 
wasserloslichen Polymers nach Anspruch 1, da- 
durch gekennzeichnet, daB das Polymer ein Co- 
polymer ist, das umfaBt: 

ein durch Polymerisation eines N-Vinylamidmo- *s 
nomers der Formel 

H 2 C=CR 2 NRC(0)R 1 

50 

worin R, R 1 und R 2 jeweils aus der Gruppe ausge- 
wahlt sind, die aus Wasserstoff, C,-C 10 -Alkylgrup- 
pen, Arylgruppen und Alkylarylgruppen besteht; 
mit mindestens einem zweiten Monomer, das aus 
der Gruppe ausgewahlt ist, die aus Acrylsaure so- 55 
wie Salzen hiervon, Methacrylamid und Salzen 
hiervon l C 1 -C 10 -N-Alkylacrylamid,C 1 -C 1 o-N,N-Dial- 
kylacrylamid, C 1 -C 10 -N-Alkylmethacrylamid, 



Ci-C^-N.N-Dialkylmethacrylamid, N-Arylacryl- 
amid, N.-N-Diarylacrylamid, N-Arylmethacrylamid, 
N-N-Diarylmethacrylamid, N-Arylalkylacrylamid, N, 
N-Diallylalkylacrylamid, N-Arylalkylmethacrylamid, 
N.N-Diarylalkylmethacrylamid, Maleinsaureanhy- 
drid, Itaconsaure, Vinylsulfonsaure, Styrolsulfon- 
saure, Natrium aery lam id omethylpropansu If onsau- 
re, Maleinsaure und Kombinationen hiervon be- 
steht, erhaltliches Copolymer, wobei das Copoly- 
mer in einer waftrigen Salzldsung dispergiert ist. 

7. WaBrige Dispersion nach Anspruch 6, dadurch ge- 
kennzeichnet, daB das wasseriosliche Copolymer 
umfaBt: 

a) 5 bis 50 Gew.% eines wasserloslichen Cop- 
olymers, das durch Polymerisieren von 

i. 1-99 Mol% des N-Vinylamidmonomers 
und 

ii. 99-1 Mol% von mindestens einem der 
zweiten Vinylmonomeren 

unter freie Radikale btldenden Bedingungen 
bei einem pH-Wert von 5 bis 8 hergestellt wur- 
de; 

b) 0,1 bis 5 Gew.% auf der Basis des Gesamt- 
gewichtes der Dispersion eines wasserlosli- 
chen Stabilisatorpolymers mit einer inneren 
Viskositat in 1M NaN0 3 von 0,1-10 dl/g; 

c) 5 bis 40 Gew.% auf der Basis des Gewichtes 
der Dispersion eines wasserloslichen Salzes; 
und 

d) Wasser, 

wobei die Dispersion dadurch gekennzeichnet 
ist, daB sie eine Brookfie I d-Vo lumen viskositat von 
1x10- 2 Pas (10 cps) bis 25 Pas (25.000 cps) bei 25 
°C besitzt. 

8. Verfahren zur Herstellung einer waBrigen Dispersi- 
on von getrennten Partikeln des wasserloslichen 
Copolymers nach Anspruch 4, dadurch gekenn- 
zeichnet, daB es die folgenden Schritte umfaBt: 

Polymerisieren unter freie Radikale bildenden 
Bedingungen bei einem pH von 5 bis 8 von 

a) 5-50 Gew.% eines Gemisches enthal- 
tend 

i. 1-99 Mol% des Vinylamidmonomers 
und 
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ii. 99-1 Mol% von mindestens einem 
wasserlos lichen Vinylmonomer; 

b) 0,1 bis 5 Gew.% auf der Basis des Ge- 
samtgewichtes der Dispersion eines was- 
serloslichen Stabilisatorpolymers mit einer 
inneren Viskositat in 1M NaN0 3 von 0,1 -10 
dl/g; 

c) 5 bis 40 Gew.% auf der Basis des Ge- 
samtgewichtes der Dispersion eines was- 
seridslichen Salzes; und 



10 



on von getrennten Partikeln des wasserloslichen 
Copoylmers nach Anspruch 6, dadurch gekenn- 
zeichnet, daB es die folgenden Schritte umfaBt: 

Polymerisieren unter freie Radikale bildenden 
Bedingungen bei einem pH von 5 bis 8 von: 

a) 5-50 Gew.% eines Gemisches enthal- 
tend 

i. 1-99 Mol% des N-Vinylamidmono- 
mers und 



d) Wasser, 

und dann Gewinnen einer Dispersion des was- 
serloslichen Copolymers, die dadurch ge- 
kennzeichnet 1st, daB sie eine Viskositat von 
weniger ais 25 Pas (25.000 cps) bei 25 °C be- 
sitzt. 

9. Verfahren zum Herstellen einer waBrigen Dispersi- 
on von getrennten Partikeln des wasserloslichen 
nichtionischen Homopolymers nach Anspruch 2, 
dadurch gekennzeichnet, daB es die folgenden 
Schritte umfaBt: 

Polymerisieren unter freie Radikale bildenden 
Bedingungen bei einem pH von 5 bis 8 von 

a) 5 bis 50 Gew.% eines wasserloslichen 
Polymers, das durch Polymerisieren eines 
N-Vinylamidmonomers der Formel 
H 2 C=CR 2 NRC(0)R 1 erhaltlich ist, wobei 
R, R 1 und R 2 jeweils aus der Gruppe aus- 
gewahit sind, die aus Wasserstoff , C t -C 2 o- 
Alkylgruppen, Arylgruppen und Arylal- 
kylgruppen besteht; 

b) 0,1 bis 5 Gew.% auf der Basis des Ge- 
samtgewichtes der Dispersion eines was- 
serloslichen Stabilisatorpolymers mit einer 
inneren Viskositat in 1 M NaNO a von 0,1-10 
dl/g; 

c) 5 bis 40 Gew.% auf der Basis des Ge- 
wichtes der Dispersion eines wasserlosli- 
chen Salzes; und 

d) Wasser, 

und dann Gewinnen einer Dispersion des was- 
serloslichen Homopolymers, die dadurch ge- 
kennzeichnet 1st, daB sie eine Brookfield-Vo- 
lumenviskositat von 1x10 -2 Pas (10 cps) bis 25 
Pas (25.000 cps) bei 25 °C besitzt. 

10. Verfahren zur Herstellung einer wSBrigen Dispersl- 
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ii. 99-1 Mol-% von mindestens einem 
der zwelten Vinylmonomeren; 

b) 0,1 bis 5 Gew.% auf der Basis des Ge- 
samtgewichtes der Dispersion eines was- 
serloslichen Stabilisatorpolymers mit einer 
inneren Viskositat in 1 M NaN0 3 von 0,1 -1 0 
dl/g; 

c) 5 bis 40 Gew.% auf der Basis des Ge- 
wichtes der Dispersion eines wasserlosli- 
chen Salzes; und 

d) Wasser, 

und dann Gewinnen einer Dispersion des was- 
serloslichen Copolymers, die dadurch ge- 
kennzeichnet ist, daB sie eine Brookfield-Vo- 
I urn en viskositat von 1 x1 0 -2 Pas (10 cps) bis 25 
Pas (25.000 cps) bei 25 °C besitzt. 

11. Dispersion nach den Anspruchen 1-10, dadurch 
gekennzeichnet, daB das Polymer in einer waBri- 
gen Salzlosung dispergtert ist, wobei die waBrige 
anionische Salzlosung mit einem Salz gebildet ist, 
das aus der Gruppe ausgewahit ist, die aus Ammo- 
nium-, Alkaiimetall- und Erdalkalimetall-Halogeni- 
den ( -sulfaten, -phosphaten, -nitraten und Kombi- 
nationen hiervon besteht. 

12. Dispersion nach Anspruch 1 und 2, dadurch ge- 
kennzeichnet, daB sie des weiteren ein Stabilisa- 
torpolymer umfaBt, das aus der Gruppe ausgewahit 
ist, die aus Poly(vinylalkohoi), teiiweise hydrolisier- 
tem Poly(vinylacetat), hydrolisiertem Poly(vinylace- 
tat/N-vinylfomnamid), Poly-(vinylalkohol/acryl- 
amid), Poly(diallyldimethylammoniumchlorid), Poly 
(quatemSrem Dimethylaminoethylacrylatmethyl- 
chloridsalz), Poly(quaternarem 
Dimethylaminoethylmethacrylatmethylchlorid- 
salz), Poly(quatemarem Dimethylaminoethyiacry- 
latbenzylchloridsalz), Poly(quatemarem Dimethyl- 
ami noethylmethacrylatbenzylchoridsalz), Poly 
(quaternSrem Diallyldimethylammoniumchlorid/di- 
methylaminoethylacrylatmethylchoridsalz), Poly 
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(quatemarem Diallyldimethylammoniumchlorid/di- 

methylaminoethylmethacrylatmethylchloridsalz), 

Poly (quatemarem Diallyldimethylammoniumchlo- 

rid/dimethylaminoethylacrylatbenzylchloridsalz) 

und PoIy(quatem&rem Diallyldimethylammonium- s 

chlorid/dimethylaminoethylmethacrylatbenzylchlo- 

ridsalz) und Kombinationen hiervon besteht. 

13. Dispersion nach einem der Anspruche 3-10, da- 
durch gekennzefchnet, daB das Stabilisatorpoly- 10 
mer aus der Gruppe ausgewahlt ist, die aus Poly 
(vinylalkohol), teilweise hydro lisiertem Poly(vinyla- 
cetat), hydrolisiertem Poly(vinylacetat/N-vinyl- 
formamid), Poly(vinylalkohol/acrylamid), Poly(dial- 
lyldimethylammoniumchlorid), Poly (quatemarem 1$ 
Dimethylaminoethylacrylatmethylchloridsalz), Poly 
(quatema/em Dimethylaminoethylmethacrylatme- 
thylchloirddalz), Poly(quaternarem Dimethylami- 
noethylacrylatbenzylchloridsalz), Poly(quaterna- 
rem D imethylaminoethylmeth aery latbenzylchlo rid- 20 
salz), Poly (quatemarem Diallyldimethylammoni- 
umchlorid/dimethylaminoethylacrylatmethylchlo- 
ridsalz), Poly (quatemarem Diallyldimethylammoni- 
umchlorid/dimethylaminoethylmethacrylatmethyl- 
chloridsalz), Poly (quatemarem Diallyldimethylam- 25 
moniumchlorid/ 

dimethylaminoethylacrylatbenzylchloridsalz) und 
Poly(quaternarem Diallyldimethylammoniumchlo- 
rid/dimethylaminoethylmethacrylatbenzylchlorid- 
salz) und Kombinationen hiervon besteht. so 

14. Verfahren zur in-situ-Hydrolyse einer Dispersion 
von getrennten Parti keln des wasserloslichen Poly- 
mers nach Anspruch 1 , dadurch gekennzeichnet, 
daB das Polymer hangende Amidgruppen besitzt 35 
und in einer waBrigen Salzlosung dispergiert ist, 
wobei das Verfahren die folgenden Schritte umfaBt: 

a) Ruhren der Dispersion; 

40 

b) Erhitzen der geruhrten Dispersion auf eine 
Temp eratur von 70 °C bis 90 °C; 

c) Biasen von HCl-Gas durch die erhitzte Di- 
spersion; und 45 

d) Gewinnen einer Dispersion von getrennten 
Partikeln eines wasseridslichen Polymers mit 
hangenden Amingruppen. 

50 

15. Verfahren zur in-situ-Hydrolyse einer Dispersion 
von getrennten Partikeln eines Copolymers nach 
Anspruch 6, gekennzeichnet durch die folgenden 
Schritte: 

55 

a) Ruhren der Dispersion; 

b) Erhitzen der geruhrten Dispersion auf eine 



Temperatur von 70 °C bis 90 °C; 

c) Biasen von HCl-Gas durch die erhitzte Di- 
spersion; und 

d) Gewinnen einer Dispersion von getrennten 
Partikeln eines wasseridslichen Polymers mit 
hangenden Amingruppen. 

16. Verfahren zum KlSren von Abwasser, dadurch ge- 
kennzeichnet, daB es den Schritt des Zusetzens 
einer wasseridslichen, nichtionischen Dispersion 
nach Anspruch 2 umfaBt, wobei die Dispersion aus 
getrennten Partikeln eines wasserloslichen, 
nichtionischen Poly(N-vinylamid)polymers erhalt- 
lich ist durch die Polymerisation eines N-Vinylamid- 
monomers der Formel 

H 2 C=CR 2 NRC(0)R 1 

worin R, R 1 und R 2 jeweils aus der Gruppe ausge- 
wahtt sind, die aus Wasserstoff, C 1 -C 2 o-Alkylgrup- 
pen, Arylgruppen und Alkylaryl besteht, zum Ab- 
wasser umfaBt. 

17. Verfahren zum Entwassern von Abwasser, da- 
durch gekennzeichnet, daB es den Schritt des Zu- 
setzens der wasseridslichen, nichtionischen Di- 
spersion nach Anspruch 2 zum Abwasser umfaBt, 
wobei die Dispersion von getrennten Partikeln ei- 
nes wasserloslichen, nichtionischen Poly(N-vinyl- 
amid)polymers durch Polymerisation eines Vinyl- 
amidmonomers der Formel 

H 2 C=CR 2 NRC(0)R 1 

erhaltlich ist, wobei R, R 1 und R 2 jeweils aus der 
Gruppe ausgewahtt sind, die aus Wasserstoff, 
C 1 -C 20 -Alkylgruppen f Arylgruppen und Alkylaryl 
besteht. 

18. Verfahren zum Klaren von Abwasser, dadurch ge- 
kennzeichnet, daB es den Schritt des Zusetzens 
der wasserloslichen Dispersion nach Anspruch 4 
zum Abwasser umfaBt, wobei das Copolymer in ei- 
ner waBrigen Salzlosung dispergiert ist. 

19. Verfahren zum Entwassern von Abwasser, da- 
durch gekennzeichnet, daB es den Schritt des Zu- 
setzens der wasserloslichen Dispersion nach An- 
spruch 4 zum Abwasser umfaBt, wobei das Copo- 
lymer in einer waBrigen Salzlosung dispergiert ist. 

20. Verfahren zum Klaren von Abwasser, dadurch ge- 
kennzeichnet, daB es den Schritt des Zusetzens 
der wasserloslichen Dispersion nach Anspruch 6 
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zum Abwasser umfaBt, wobel das Copolymer in ei- 
ner waBrigen Salzldsung dispergiert ist. 

21. Verfahren zum Entwassern von Abwasser, da- 
durch gekennzeichnet, daB es den Schritt des Zu- 
setzens der wasserldslichen, nichtionischen Di- 
spersion nach Anspruch 6 zum Abwasser umfaBt, 
wobel das Copolymer in elner waBrigen Salzldsung 
dispergiert ist. 

22. Verfahren nach etnem der Anspriiche 16-21, da- 
durch gekennzeichnet, daB das Abwasser aus 
der Gruppe ausgewahlt ist, die aus industriellem 
Abwasser, industriellem ProzeBwasser und stadti- 
schem Abwasser besteht. 

23. Verfahren nach Anspruch 22, dadurch gekenn- 
zeichnet, daB das industhelle Abwasser aus der 
Gruppe ausgewahlt ist, die aus Nahrungsmittelbe- 
handlungsabwasser, oligem Abwasser, Pap i erf a- 
brikabwasser und Abwasser der Montan Industrie 
besteht. 



total de la dispersion d'un polymere stabilisant 
hydrosoiuble ayant une viscosite intrinseque 
dans NaN0 3 1 M de 0,1-10 dl/g; 

c) 5 a 40 pour-cent en poids rapporte au poids 
5 de la dispersion d'un sel hydrosoiuble ; et 

d) de I'eau, 

ladite dispersion etant caracterisee en ce qu'elle 
presente une viscosity apparente Brookfield de 1 x 
10 10- 2 Pas (10 cps) a 25 Pas (25 000 cps) a 25°C. 

4. Dispersion aqueuse de particules discretes du po- 
lymere hydrosoiuble de la revendication 1 , carac- 
terisee en ce que ledit polymere est un copolymere 
15 comprenant : 



un copolymere pouvant etre obtenu par poly- 
merisation d'un monomere N-vinytamide de 
formule : 

20 

H 2 C=CR 2 NRC(0)R 1 



R even dicat ions 25 

1. Dispersion aqueuse, caracterisee en ce qu'elle 
comprend des particules discretes d'un polymere 
non ionique hydrosoiuble pouvant etre obtenu par 
la polymerisation de monomeres, lesdits monome- 30 
res comprenant des monomeres de N-vinylamide 
ayant la formule suivante : 



H 2 C=CR 2 NRC(Q)R 1 
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dans laquelle R, R 1 et R 2 sont chacun choisis dans 
le groupe constitue par Thydrogene, des groupes 
alkyle en Cj-C^, des groupes aryte et des groupes 
alkylaryle. 40 

2. Dispersion selon la revendication 1 , caracterisee 
en ce que ledit polymere est un homopolymere de 
poly(N-vinylamide) non ionique et ledit monomere 
de N-vinylamide est choisi dans le groupe constitue 45 
par le N-vinylformamide, le N-m6thyl-N-vinylac6ta- 
mide et le N-vinylacetamide. 



3. Dispersion aqueuse de particules discretes de i'ho- 
mopolyrnere hydrosoiuble non ionique de la reven- 
dication 2, caracterisee en ce qu'elle comprend: 



dans laquelle R, Ri et R 2 sont chacun choisis 
dans le groupe constitue par Thydrogene, des 
groupes allyle en C r C 20 , des groupes aryle et 
des groupes alkylaryle ; avec au moins un se- 
cond monomere choisi dans le groupe consti- 
tue par I'acetate de vinyle, le chlorure de dial- 
lyidimethylammonium, la vinylpyrrolidone, 
I'acrylonitrile, le sel quaternaire de chlorure de 
dimethylaminoethylacrylate de methyle, le sel 
quaternaire de chlorure de dim ethyl ami noethy- 
lacrylate de benzyle, le sel quaternaire de sul- 
fate de dimethy lam inoethylacry late de methyle, 
te sel quaternaire de chlorure de dimethylami- 
noethylacrylate de cetyle, le sel quaternaire de 
dimethylaminoethylmethacrylate de cetyie, le 
sel quaternaire de chlorate de dimethylaminoe- 
thylm6thacrylate de methyle, le sel quaternaire 
de chlorure de dimethylaminoethylmethacryla- 
te de benzyle, le sel quaternaire de sulfate de 
dimethylaminoethylmethacrylate de methyle, 
et leurs combinaisons ; ledit copolymere etant 
disperse dans une solution saline aqueuse. 

5. Dispersion aqueuse de la revendication 4, carac- 
terisee en ce que ladite dispersion comprend: 

so a) 5 a 50 pour-cent en poids d'un copolymere 

hydrosoiuble pouvant etre obtenu en polymeri- 
sant a un pH de 5 a 8 : 

1. 1 - 99 pour-cent en moles dudit monome- 
re N-vinylamide 

ii. 99 - 1 pour-cent en mole d'au moins un 
desdits seconds monomeres 



a) 5 a 50 pour-cent en poids d'un polymere hy- 
drosoiuble pouvant etre obtenu par polymeri- 
sation dans des conditions de formation de ra- 55 
dicaux libres a une valeur de pH de 5 a environ 
8, d'un monomere N-vinylformamide ; 

b) 0,1 a 5 pour-cent en poids rapporte au poids 
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b) 0,1 a 5 pour-cent en poids rapports au poids 
total de la dispersion d'un polymere stabiiisant 
hydrosolubie ayant une viscosite intrinseque 
dans NaN0 3 1 M de 0,1 - 10 dl/g ; 

c) 5 a 40 pour-cent en poids rapporte au poids 5 
de la dispersion d'un sel hydrosolubie ; et 

d) de Peau, 

tadite dispersion Slant caracterisee en ce qu'etle 
presente une viscosite apparente Brookfield de 1 x 10 
10- 2 Pas (10 cps) a 25 Pas (25 000 cps) a 25°C. 

Dispersion aqueuse de particules discretes d'un po- 
lymere hydrosolubie de la revendication 1, carac- 
terisee en ce que ledit polymere est un copolymere 
comprenant un copolymere pouvant §tre obtenu 
par polymerisation d'un monornere N-vinylamide 
de formule : 

2 1 20 

H 2 C=CR z NRC(0)R 

dans laquelle R, R 1 et R 2 sont chacun choisis dans 
le groupe constitue par I'hydrogene, des groupes 
alkyle en C^C^, des groupes aryle et des groupes 25 
alkylaryle ; 

avec au moins un second monornere choisi 
dans le groupe constitue par I'acide acryiique et ses 
sets, le methacrylamide et ses sels, un N-alkyl(en 
C 1 -C 10 )acrylamide l un N,N-diaikyl(en C^C^) 30 
acrylamide, un N-alkyl(en C 1 -C 10 )m6thacrylamide, 
un !M,N-dialkyl(en C 1 -C 10 )methacrylamide, le N- 
arylacrytamide, un N,N-diarylacrylamide, un N-aryl- 
methacrylamide, le N,N-diarylmethacrylamide, un 
N-arylalkylacrylamide, un N,N-diallylalkylacrylami- 35 
de, un N-arylalkyl methacrylamide, un N,N-dia- 
rylalkylmeth acrylamide, I'anydride maleique, I'aci- 
de itaconique, i'acide vinylsulfonique, I'acide styre- 
nesutfbnique, I'acide acrylamidomethylpropanesul- 
foniquesodique, I'acide maleique etleurscombinai- *o 
sons, ledit copolymere etant disperse dans une so- 
lution saline aqueuse. 

Dispersion aqueuse de la revendication 6, carac- 
terisee en ce que ledit copolymere hydrosolubie 45 
comprend : 

a) 5 a 50 pour-cent en poids d'un copolymere 
hydrosolubie ayant 6t6 prepare en polymeri- 
sant dans des conditions de formation de radi- so 
caux libres a une valeur de pH de 5 a 8 : 

1.1 - 99 pour-cent en moles dudit monorne- 
re N-vinylamide 

ii. 99-1 pour-cent en moles d'au moins un ss 
desdits seconds monomeres vinyliques 

b) 0,1 a 5 pour-cent en poids rapporte au poids 



total de la dispersion d'un polymere stabiiisant 
hydrosolubie ayant une viscosite intrinseque 
dans NaNO a 1 M de 0,1-10 dl/g ; 

c) 5 a 40 pour-cent en poids rapporte au poids 
de la dispersion d'un sei hydrosolubie 

d) de I'eau, 

ladite dispersion etant caracterisee en ce qu'elle 
presente une viscosite apparente Brookfield de 1 x 
10- 2 Pas (10 cps) a 25 Pas (25 000 cps) a 25°C. 

8. Proc6de de preparation dune dispersion aqueuse 
de particules discretes dudit copolymere hydroso- 
lubie de la revendication 4, caracterise en ce qu'il 
comprend les etapes consistant a : 

polymeriser dans des conditions de formation 
de radicaux libres a un pH de 5 a 8 : 

a) 5 - 50 pour-cent en poids d'un melange 
contenant 

i. 1 - 99 pour-cent en moles dudit mo- 
nornere vinylamide 

ii. 99-1 pour-cent en moles d'au moins 
un d'un monornere vinylique hydroso- 
lubie 

b) 0,1 a 5 pour-cent en poids rapporte au 
poids total de la dispersion d'un polymere 
stabiiisant hydrosolubie ayant une viscosi- 
te intrinseque dans NaNO a 1 M de 0,1 -10 
dl/g ; 

c) 5 a 40 pour-cent en poids rapporte au 
poids de la dispersion d'un sel 
hydrosolubie ; et 

d) de I'eau, 

et ensutte r6cup6rer une dispersion dudit copo- 
lymere hydrosolubie, ladite dispersion 6tant ca- 
racterisee en ce qu'elle presente une viscosi- 
te interieure a 25 Pas (25 000 cps) a 25°C. 

9. Procede de preparation d'une dispersion aqueuse 
de particules discretes dudit homopolymere non io- 
nique hydrosolubie de la revendication 2, caracte- 
rise en ce qu'il comprend les stapes consistant a 
polymeriser dans des conditions de formation de ra- 
dicaux libres a un pH de 5 a 8 : 

a) 5 a 50 pour-cent en poids d'un polymere hy- 
drosolubie pouvant etre obtenu en polymeri- 
sant un monornere N-vinylamide de formule 

H 2 C=CR 2 NEC(0)R 1 
dans laquelle R, R 1 et R 2 sont chacun choisis 
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dans le groupe constitue par I'hydrogene, des 
groupes alkyle en C 1 *C 2 o> des groupes aryle et 
des groupes alkylaryle ; 

b) 0,1 a 5 pour-cent en poids rapports au poids 
total de la dispersion d'un polymere stabiiisant 5 
hydrosoluble ayant une viscosity intrinseque 
dans NaN0 3 1 M de 0,1 - 10 dl/g; 

c) 5 a 40 pour-cent en poids rapports au poids 
de la dispersion d'un sel hydrosoluble; et 

d) de I'eau, 10 

et ensuite recup6rer une dispersion dudit homopo- 
lymere hydrosoluble, ladite dispersion etant carac- 
terisee en ce qu'elie presente une viscosite appa- 
rente Brookfield de 1 x 10* 2 Pas (10 cps) a 25 Pas is 
(25 000 cps) a 25°C. 

10. Proc6de de preparation dune dispersion aqueuse 
de particules discretes dudit copolymere hydroso- 
luble de la revendication 6, caracterise en ce qu'il 20 
comprend les etapes consistant a polymeriser dans 
des conditions de formation de radicaux lib res a un 

pH de 5 a 8 : 

a) 5 - 50 pour-cent en poids d'un melange con- 25 
tenant 

i. 1 - 99 pour-cent en moles dudit monome- 
re N-vinylamide 

ii. 99 - 1 pour-cent en moles d'au moins un 30 
desdits seconds monomeres vinyliques 

b) 0,1 a 5 pour-cent en poids rapporte au poids 
total de la dispersion d'un polymere stabiiisant 
hydrosoluble ayant une viscosite intrinseque 35 
dans NaN0 3 1 M de 0,1 - 10 dl/g ; 

c) 5 a 40 pour-cent en poids rapporte au poids 
de la dispersion d'un sel hydrosoluble ; et 

d) de I'eau, 

40 

et ensuite recuperer une dispersion dudit copoly- 
mere hydrosoluble, ladite dispersion etant caracte- 
risee en ce qu'elie presente une viscosite apparen- 
te Brookfield de 1 x 1 0" 2 Pas (1 0 cps) a 25 Pas (25 
000 cps) a 25°C. 45 

11. Dispersion selon les revendications 1-10, carac- 
tertsee en ce que ledit polymere est disperse dans 
une solution aqueuse de sel ; dans laquelie ladite 
solution aqueuse anionique de sel est formee avec so 
un sel choisi dans le groupe constltue par des 
haiogenures, sulfates, phosphates, nitrates d' am- 
monium, de metaux alcalins et de metaux aicalino- 
terreux, et leurs combinaisons. 

55 

12. Dispersion selon les revendications 1 et 2, carac- 
terisee en ce que ladite dispersion comprend en 
outre un polymere stabiiisant, dans laquelie ledit 



polymere stabiiisant est choisi dans le groupe cons- 
titue par le poly(aicool vinylique), le poly (acetate de 
vinyle) parti el iement hydrotyse, le poly (acetate de 
vinyle/N-vinylformamide) hydrolyse, le poly(alcool 
. vlnylique/acrylamlde), le poly(chlorure de diallyldi- 
methylammonium), le poly(sel quatemaire de chlo- 
rure de dimethylaminoethylacryiate de methyle), le 
poly(sel quatemaire de chlorure de dimethylami- 
noethylm6th aery late de methyl e), le poly (sel qua- 
temaire de chlorure de dimethylaminoethylacryiate 
de benzyie), le poly(sel quatemaire de chlorure de 
dim6thylamino6thylm 6th aery late de benzyie), le 
poly(set quatemaire de chlorure de dialiyldimethy- 
lammonium/chlorure de dimethylaminoethylacryia- 
te de methyle), le poly(sel quatemaire de chlorure 
de diallyldimethylammonium/chlorure de dimethy- 
iaminoethylmgthacrylate de methyle), le poly(sel 
quatemaire de chlorure de diallyldimethylammo- 
nium/chlorure de dimethylaminoethylacryiate de 
benzyie), et le poly (sel quatemaire de chlorure de 
diallyldimethylammoniurrVchlorure de dimethylami- 
noethylm6th aery late de benzyie) et leurs combinai- 
sons. 

13. Dispersion selon Tune quelconque des revendica- 
tions 3-10, caracterisee en ce que ledit polymere 
stabiiisant est choisi dans le groupe constitue par 
le polyfalcool vinylique), le poly(ac£tate de vinyle) 
partiellement hydrolyse, ie poiy(acetate de vinyle/ 
N-vinylformamide) hydrolyse, le poly(alcool vinyli- 
que/acrylamide), le poly(chlorure de dialiyldimethy- 
lammonium), le poly(sel quatemaire de chlorure de 
dimethylaminoethylacryiate de methyle), le poly(sel 
quatemaire de chlorure de dimethylaminoethylme- 
thacrylate de methyle), le poly(sel quatemaire de 
chlorure de dimethylaminoethylacryiate de benzy- 
ie), le poly(sel quatemaire de chlorure de dimethy- 
laminoethylmethacrylate de benzyie), le poly(sel 
quatemaire de chlorure de diallyldimethylammo- 
nium/chlorure de dimethylaminoethylacryiate de 
methyle), le poly (sel quatemaire de chlorure de 
diallyldimethylammonium/chlorure de dimethylami- 
noethylmethacrylate de methyle), le poly (sel quate- 
maire de chlorure de diallyidimethylammonium/ 
chlorure de dimethylaminoethylacryiate de benzy- 
ie), et le poly(sel quatemaire de chlorure de diailyl- 
dimethylammonium/chlorure de dim6thylaminoe- 
thylmeth aery late de benzyie) et leurs combinai- 
sons. 

1 4. Proced£ pour I'hydrolyse in situ d'une dispersion de 
particules discretes du polymere hydrosoluble de la 
revendication 1 , caracterise en ce que ledit poly- 
mere presente des groupes amides pendants, ledit 
polymere disperse dans une solution aqueuse de 
sel comprenant les etapes consistant a: 

a) agtter ladite dispersion ; 
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b) chauffer ladite dispersion agitee a une tem- 
perature de 70°C a 90°C; 

c) faire barboter du gaz HCI a travers ladite dis- 
persion chauffee ; et, 

d) recuperer une dispersion de particules dis- s 
cretes d'un polymere hydrosoluble ayant des 
groupes amines pendants. 

15. Procede pour I'hydrolyse in situ dune dispersion de 
particules discretes du copolymere hydrosoluble de 10 
la revendication 6, caracterise en ce qu'il com- 
prend les etapes consistant a : 

a) agiter ladite dispersion ; 

b) chauffer ladite dispersion agitee a une tern- is 
perature de 70°C a 90°C ; 

c) faire barboter du gaz HC! a travers ladite dis- 
persion chauffee ; et, 

d) recuperer une dispersion de particules dis- 
cretes d'un polymere hydrosoluble ayant des 20 
groupes amines pendants. 

1 6. Procede pour clarif ier des eaux usees, caracterise 
en ce qu'il comprend l'6tape consistant a ajouter 
auxdites eaux usees la dispersion non ionique hy- 25 
drosolubie de la revendication 2, ladite dispersion 

de particules discretes d'un polymere non ionique 
hydrosoluble de poly(N-vinylamide) pouvant §tre 
obtenue par polymerisation d'un monomere de N- 
vinylamide de formule : 30 

H 2 C=CR 2 NRC(0)R 1 

dans laquelle R, R 1 et R 2 sont chacun choisis dans 35 
le groupe constitue par I'hydrogene, des groupes 
alkyle en C,-C 20 , des groupes aryle et des groupes 
alkylaryle. 

1 7. Procede pour eliminer I'eau des eaux usees, carac- 40 
terise en ce qu'il comprend I'etape consistant a 
ajouter auxdites eaux usees la dispersion non ioni- 
que hydrosoluble de la revendication 2, ladite dis- 
persion de particules discretes d'un polymere non 
ionique hydrosoluble de poiy(N-vinylamide) pou- 45 
vant etre obtenue par polymerisation d'un monome- 
re de vinylamide de formule : 



auxdites eaux usees la dispersion hydrosoluble de 
la revendication 4, iedit copolymere etant disperse 
dans une solution aqueuse de sel. 

19. Procede pour eliminer I'eau des eaux usees, carac- 
terlse en ce qu'il comprend I'etape consistant a 
ajouter auxdites eaux usees la dispersion hydroso- 
luble de la revendication 4, Iedit copolymere etant 
disperse dans une solution aqueuse de sel. 

20. Procede pour clarif ier des eaux usees, caracterise 
en ce qu'il comprend I'etape consistant a ajouter 
auxdites eaux usees la dispersion hydrosoluble de 
la revendication 6, Iedit copolymere etant disperse 
dans une solution aqueuse de sel. 

21. Procede pour eliminer I'eau des eaux usees, carac- 
terise en ce qu'il comprend i'etape consistant a 
ajouter auxdites eaux us£es la dispersion hydroso- 
luble de la revendication 6, Iedit copolymere etant 
disperse dans une solution aqueuse de sel. 

22. Procede selon Tune queiconque des revendications 
16-21, caracterise en ce que lesdites eaux usees 
sont choisies dans te groupe constitue par des eaux 
usees industrielles, des eaux de precedes indus- 
triels et des eaux usees municipales. 

23. Procede selon la revendication 22, caracterise en 
ce que lesdites eaux usees industrielles sont choi- 
sies dans le groupe constitue par des eaux usees 
de traitement alimentaire, des eaux usees huileu- 
ses, des eaux usees d'usines a papier, et des eaux 
usees de mines. 
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H 2 C=CR 2 NRC(0)R 1 5Q 

dans laquelle R, R 1 et R 2 sont chacun choisis dans 
le groupe constitue par I'hydrogene, des groupes 
alkyle en CyC 2 Q, des groupes aryle et des groupes 
alkylaryle. 55 

1 8. Procede pour clarif ier des eaux usees, caracterise 
en ce qu'il comprend I'etape consistant a ajouter 
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